(19) B*Wtotftff (JP) 02) ^ Hf) i£p ^ (A) <ll)ttfttfW&H#* 

#^2001-342820 
(P2OO1-342820A) 
(43)ii§HB ^13^12^14 0(2001.12.14) 



CbUintCJ- 




F I 




7-V3-h*(#%) 


t-» r\ i xt o /rko 

F 0 1 N 3/02 


3 0 1 


F 0 IN 


3/02 


3 0 IK 












3 0 1 C 












3 0 1 J 






3 11 






3 1 1 A 






3 2 1 






3 2 1 A 








*»# mxmnms ol 


(± 33 JC) 




(21)ttlJP#^ 


$$K2001-91118(P2001-91118) 


C7i)ta«A 


000003207 












N3*iiilfrim^£*t 




(22)ttJ18B 


¥^13^ 3 n 27 B (200L 3. 27) 












(72) 


&m mm 








^^2000 - 95284 (P2000 - 95284) 




«»*«Hr& h 3 *BJ 1 






¥/£l2*F 3^290 (2000. 3. 29) 










(33)«5fe«i*5EH 


B# (JP) 


(72) &mm 














»»*fiffl rtr h 3 ^ «j l 




















(74) f^S A 


100077517 














* (*2£) 
















(54) 













(57) 

HUH] W&TttmtttiV^Jlr^U-hyj )\>? 
-rS^biSf!l61«rPHI£54tCffl^L, BSe54£jljfi-r.5j#5[ 




5— «MS2 22~J^**zV-h'3-/)\/S 
6 •••«#■«*)# 25-EGR*l»# 



(2) 
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* cDig^ii3©-rs <t # ic^m^'x "^©fiifei^ ^fflitt^n 

37 ©H^iljiT -5 SWltfX ©SMaSjiME 2 1± S £ i K <t 

^*flUtBA^-C^3.k-h7^;i/^OM©— Soffit 
ffi7f©ffi£t;:#ft£l±, *nfc«t0, HAtBA^^^U 

h 7-r ji^ «fc d t)^^xKn©Tffi#j»cS3MLfci*i^ 

*J:3K*:oT^*l'Jl«iBIO#flHIKb*«fc*V»T, 
WfB/^-C +al/-h7-f ;P^<75M(^-Hf WicJi*^n 

mTfe/t^f +al/-h7-fJl'? ©igtciafc? l. ftatBA-r- 

-Y*:xU— h7^;i^©M£>I$T5SI^#;*©8im£: 
cDM©-73©®<hft!l73©ffi£tc5Hi*£-tir, WCiD, 

AfrfBA^ u- h 7>f ©atffljiianfcaft^ 

h 7 -f )l$> ©ISSrilia-f -5 d «*:& < A*-f A";*,-£ 



-s <t ts. < aw Axi± l#> e>n. wgats^ 
mtmw. 

mmu^mi u #v>TB5fBa&^ffiffi^g:©«ft«s 
ismzmft-rzi:? \z Ltcimm 3 i;:gBfc©i*iss*f&w© 

#^*Hb§£g. 

©ai*<b^at ux#«^^^b«ttt*ii(re>'^5 i w 

U— h7^ Jl^cfc D fe»«^«nOTiMCEll/& 

©iS^b^St LT-tM 37 n>£iWfBATV +3. 1/- h 

1 Xtt 2 CfB«©F«3^H©#^^{bgS. 
[If *ii i o ] SPm^^atn*iMiS!£© t # tr mrfBAo- 

v- v y 4 )\>-? «t o t>j*sc^^ *n«DTSfE« <t & « lis 
itc> fi^^x*©W*fi£»4«a^b-r*fc^©^S{b 

[W*^ i i ] SutBATV ^ v-yy* )v$> t l 

Wf^ai/- by-oi^±\z^xmnL^mmft 
k> \zM&&m?z> z\ < m<m^mtj.mm^m 

f-f +3. u- k y-< )v^\zm.xt^^n^wt^ 

Z\tte<mmffi<D5t>\zMim£;-&Lsb£>tl. AoiJiB 
^ffltRSt^ft**— i^W«wWE»fbl**^IilfltB?-*«fct) 
# < & -3 t L T / * J- -< =¥■ 3. 1/ - h 7 ; \>5> ± \ Z H U 

7fcitWf^al/-h7-f;^±«aSW»^ 
»-T«^milB^b|!^ pJtg»i^fi J: 0 t>a*^«t < «c 

(3 , fr^mmthm^mtf-mmzmmmim^mz 
m&rf-m*. <o£><t£^tct lt %>-to»atffi» tb»e^ 

4*»B9BB» ftl**^*^ * «t 0 '>7^ < & o i ^ \z 
mitmix L 3 ^>-^ESigJ^T©S©afe^ uavt^w + 
a U- h 7 w ;U^±ICHtW U«c U J: -5 tflttEft 



(3) 



45IJfl 2 0 0 1 - 3 4 2 8 2 0 



?Sytf ^ =¥-3. U— h 7^ JU^±IC*5^Tjep^Sr^-r-5 
d «t & < mm&ik b «> 3 «t -5 iC b fe M^31 1 ~ 1 0 © 

h y a rtMP©31te£fl--£$<J 

^zwtmwm ■ fei±mm%itim-?fc2>imm2~ 1 2© 
3. h y-< ^^cDM&m-wi^^t'iaja-r^iiiiost- 

H<h, P^X^A'tV^zlI/— h©H£iifBlf§-©|6] 

# i w^rs]#©?g=©ft# (ziijii[T-2>3S5?jt ; E- h* t *m 

TVK <h:l«©fg£»a^m^*bTb°-^tCjib. hu 
fE^t^l*) tc {KM S n5 ^FStt^ X CO* £ H K if* b T 

£§g£ btt < ttSftMMBSSrffl ^, lt&fB>£sft^g:©JlI»ft 

1*1 \zi%!& $ n-s tttfx ©»**# < t ^ £»± 
[Msttig 1 5 3 mzmitMfimm;^^ *ak-h7 

^Jl/^©M©ftginrffiif£:nT:fcD, ^t?. BMEA-tV 
f5$-&^>d<hCckO, iifiBEA^^al/-h:7-<;i^© 

m © i*igi5tc-p#w nfc m&f- z&mz ■&* «t 5 

K LfcW 1-14 CD^-rn*— lg[CfB«lcOI*3*i^M 
[0 0 0 1 3 
[0 0 0 23 



6 ttf !/>■&. d©ffl(7)l*I«(l§0»^{t^®©^Jt b 
Tte, ^Jx.«"f#^¥7 - 1 0 6 2 9 O^SBCtBlcSft 
£*>©#& -5. 
[0 0 0 33 

0 6 2 9 0#4ifflfclE«SSnfcrt*8*MOS^^t»* 
^©M©-73©iS<i:te73WMiiC»mt"-5>i 

ftzim rf-r^T&mm? \z k:e*> s fc< & -a t 

bS5><, tot, ^W7-l 0 6 2 9 0^$gttl5« 

7 4 )v t> \z m At § «se?i*< -5 -^ftjy,± ic ^> 

[0 0 0 43 «FBBWHj«K:««i, *^Bj(i % Ar-f¥a 

imttzmm^m*^xom&=?-\z-t-tt\zfc7L 

i£« b T b * 5 © £ l&lt-r 5 £ * IC. SN^X © mtlffl 

3^e-& b * e ntz t & \z n j- 4 * =l u— h y j )i $ 6 

[0 0 0 53 

F^iciaMb, i^7Wr^¥al/- Yy4)\/9V>m. 

isr -5 1 * (c*^,**x * od««[^ «i$ns J; 5 



(4) 



2001-342820 



BE/^t-^ +al/-l>7^W <Ofil;:ffl*;5ft£affi : ? 1 ft 

*;u*©«fc»ii^ft£ata^^ 
#*#fbSB*Hi«sft*. 

TK^tpJtElffeO, A5V*:xU— h:7^;i^£>liftil 

ftS* ^(Dtztb, rt*r4*rz±\s— 4)\/$n\ZWLXls 
-SOSl:^^Tffl*$nT U * 5 0>ft[EljK*r5 

ftoTSM^^ 

<oa» k cfc 0 »<ti»*-r subfti^ 

-toe*, Uttf tf;^?^ *a l/- b 7>f ;^oii:it 
So t©&*. A^^alx— h:7^JU^<0ttft»i(M" 

^ ^ j: 0 h&f6.iixffiti<DTffim\zmta: u £ 5 rJ 

[0 0 0 7 ] »*a2l3BB*0»W^J:ntf, BttBft* 
«H©Sf«^bS«lc*iiT, B5f2A^ h 7 



SfbTSfcfc^Wb^RftfflBB/^'f U~ b 7 
;P^J:0'fe»«^xaftOTaE«K:IB«Ufcrt«*BBO 
#ftjHb3B«<ttfK $ ft £ o 
[0 0 0 8] W*«2(ClE«©rt*R«M©S^»{fc»« 

-era, a°tv ^ai/-h7^ oistc— ^Micfaifc* 
ftfc«fi^ftffi{b^Sfc»ofSi±K*ftl»mTSK^ffl 
h^-r j^OH^ffl«PSft, A5V* 

zl h7^;u^oHftHifl*r*#«^oaftftaefi 

(Dmtm^comtiz^m^ti^o to&», a^^ 

us ?<z)ft[H]iST£ a-tv^u— h:7>r 

**f^ffl ftR fff E £ **T t§o 5E K Iff $91 2 K t H«EO 
^©Kic«*aftS««[^*«^-5r^ I/- h 7 J )V9 

<Dm<D—^<Dm£i&^<Dmti\zftM2nz>z:£\zj:Q. 
fbl&*£ft£ £ <h&< Jt«-r*olllBtt^fi«-& bae> 6ft 
ftfc»a^ ftffitt»*^ct 0K<b»*T«»<b»*^ 
©*£iP:> ttewf^+ai/- \*7j )v$<Dm\zmm 

ITL^^Mit^^i^^), *tB*a2l: 
fB«Ort«S«BB©»»^b»1BTtt. 
^^^^bt"*fci*cD»iS'fb^l§:^A 0 ^^ h 

7^;u^cfco*>sw*xaiEftoT*«KiB«aftTVi 
2>. ^(Dtzib, n^-^ ^ro.u— by Jl^com^m^T 

S»«^0»ftftjfiteSltai:€fJC^^^ra.U-- h 
7^Mct<9 fc#ft*^86ftOT8fEffl^a£ftT US 5 "SJ 

figtt ft ^«{b~r * d <h 

[0 0 0 9] li**3tlB«<058gHKJ:fttf, 

4«o*#jflE»t jst«b-r*fc«&©*«F{b*at irae 

i/^flltft©T86«JcE«U&W*^ 1 Xtt2i:E«<JDft 
[0 0 10] H«9l3iclBffi6DAi(BanoSft»ybSB 

rtt, #ft^^*o#*jEjc»ft*«b-r*fc«6c!)a«b 
«t 0 t>st»^atft©Tfleffl^s«afts. ^<Dtc&>. 
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mfsLtfx mtKoymm \z mnx l * -5 pj^ttco & * as 

[0 0 11] »*9i|4KIE«t©SeMfcJ:ft«, ft^atfx 

x\t. wmrtxty<D^mj&ft&m«tt%tz&<Dmmik 

*al/-h7-fMJ:D *«n©Ti*MtcE« 

[0 0 13] Wf*3H5lcE«l©«Wfc«tntf, Suf2iS«E 
iSt S C & < AW L/ft SnSA'-f ^U^- K£ 

[0 0 14] fflf*«5^E«©rt«SttlB8©#gl»fb*« 

a^w ^ k ^ w ju* £aw ;^tu*6nfc»» 

[0 0 15] l»3j»»6fcE^*Wfcckn«, ffiffBafe 

ti-L66bn, »iE«tt j F«i*E^s*<#»-&b2e>6n*w 
[ooi6] m&m6 \zmm<vfommm<Dm%mti&m 

< AW Ax * L * 6 *L L » 6 

# )dV^-f ^iz-h?^;^ &AW 

W^^X # At- *a!/-h7^M £ AW AX £ tits. 

AW AX ^ L 66 6 tiz»&m&ti ^ t # icSMstf a* A t- 



^ 3^ u- h y j & aw e»nt l * e» <d 

[0 0 17] »*9l7K:E«<Z)5EWfcctntt, m}f3»4 

mEatt^aiB^si:©****^!***^^ s «t 3 k u 
tctmm 3 ^E«E©rt«s«iB^w«^bS«36*ffi«ati 

[ooi8] m^m7 \zmm<D\^mmm<D^mmtmm 
x\t. ae^»»^a©*jt»»ia«**fT'r'<*i: 

[0 0 19] »*3R8^E«0«Wfc«tntt, 

4 J coW#^^«^bT^^^co^mb¥g:^ LT#» 
#x#fbftM*£ffirffiA7W =^3. h >w ct 0 *># 
«*f^«tL<!!)T8i£fllfcE«LfcW*« 1 Xtt2 fcE*© 

[0 0 2 0] B»*3H8 HE«<7)rt««B8cott»»{b«« 
tli, »a^x*©w*^*^#{b*rsfc«)OSs»b 

^b$n^r^^<^c^^^sfai$nTb^3(o^[5§ii:T 

[0 0 2 1 ] »*a9HE*©58W^ctntt, fiPSC^ 
+ ©**JS»«r«l#{b-r*»:a&(OJlSI»b^at LTt>f 

^ d >£riutBA'7W *=L\s—byj)i?&io 
BB©#ft»fb*«^a«sn«. 

[0 0 2 2] l«««9fCE«CD|^«!«n(3!)ttA#fbttl 
Ttt, *ft^^*©*SJ*»S:*»b"r*&«6©«*ft 
#Sch LTit-f i7 P >^V\'x^^3 l/-h7^MJ:D 

^ i/- h com sffiia-rsa^tf;* ©ssn* 
^^SM^Mb, *cDR(iLfc«e^3W(iiiati 
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[0023] imm i o \ztm<Dftw\z£n&, 

D fc$M#XMn©T»i£ffliJ<hft5&S<t, SF-MtfXSim 

9 z^n^mmistzsmm i x»2 ict2®©««M 
[0024] nr&n i o \zf&m<Dp^mmw<D»snmtm 
7 -f ;p * «t o <b x atncDTatffl t ft % \tm t , # 

*s-i*ic. nf-f+ii/-N7^ )v^mm±.\zmmL 

& < ■€■ © * * tb $ nr L * -5 © & R&jfcT 5 - £ tfX # 
5. 

[0025] mmmi i izts,w.o¥£Wiz&rLi$; 

mx^z^^wftz^zz tteKmmmvo-zizwi 
itm^^sb^n. ^■Dmsimawm^M^-mmzm 

*=l v— b ? 4 )^±iz^rw&^-^.mm&rfh 
imzmmm^mw^j y- f-7^j^cgg 

^-B#W{ctfJi2S?^*pJBgWii^ fii D ^ < fto fc i 
^a«t 0 '>ft < ft o fc t # KKfblfc* lo * 

Ltt^viz mm mum? m.& ^w^^^^u-b 

niliotig^X^OaifS^f^a V-b7A 
)VZ±.\Z&^xm$k&%-fZ> Z. tU < mfcffi&itLibZ 

&o\z Uytst im i~io <»^nfr-m\zuw.(Dpm 

[0 0 2 6] Ij?#iR 1 l £IEflt0rttttfM®$£[8Hbtt 
MTtS, J# Uttlt^ SAtSibHt^ffittlKT' 0 toil 



< *t o , ao» unjMst^ a*t— \z Mtii&m 
mmttm&v&K t&r>tz£ Lx^omr^m^-m. 
wmimz. *imvm?&&. 13 4>ft < & & t # Kg^s* 

k*v»t»« «:3bt * z.t&< mtm^ ens., 

h 7 4 JW*±fc*«ttfc*|«lxfc«fcflUfc*JB b«CD 

7 a )\s$> ±\zmnwt\zmm-t -s m \z mt=?- % mt z -5 

[0027] 1 2 \ztm<o?tm\z^n\i. mtm 
mu^&^mmmm^mmm^m^ d %>iis^ft 

pJBg»^ »i; D ^ < ft -d tc t LT t>^-©&itufBi#l±i?& 
tt^«3W!W2ilYbl»*^ItB«li^«J: 0 ^-ft < ft o fct 

^^3.L^-h7w;^±fC*tt®bftti«koJC, WfBSNtb 

■r^mmmmomm^^mm-r^^oizvrzsmm 
i i tiB«o.rt«»M<o»si»<bS«**««$na. 

[0 0 2 8] ffi^ 1 2 (CtB®©|*|j88«g8©St^fbS 

#a««a ; f-**<K<bi»*Riffi«sc : F*«t o t>a 
n'Ptt < ft o . «»o#awft^«ja«— «f«t:»<bi»*Rr 
ugae^f-sj: d # < ft -3 fc t lt ^(D^mmw&rf-m. 
imw&mwmtrf-** o '>u < t£-3tzt&\zmim 

h7^^^±tcit®uft^ck-5ic, tttaate^a**^ 

•fb^^I^*!i : f'aj;0fe^ft<ft5J;3(c. 355i> 
B. *tB««St^ WlcK^b»5feRlffi«te : F*«fc 0 

^ < ft o *: i lt **0tttim&wm{tm& 
mti^mx o '>ft < ft -3 & t # fcgEfbi^s l e> s -^pm 

*ws<b»*RiflB«e^«j; o fc^ft <ft-5>ite^#, 

ffli D ^ < ft o fc £ LTfc-tOSSf ffl««Ma«»fls» 
* Bltg«*4^ fi «fc 0 ^ft < ft o ft t # (cKfbPf S b -5 -5 
— jSEa&Troftoati^p lav^x-c +3- b7 4 )V 
?±.\z mm uft ^iife^f* cffl«s^ar -a *^ t Mft 

fe'>ft<T-5*\ »tba*it^ffl*5-ll?6?){CiE 
fbPf * njB^fe^ffli: 0 ^ < ft o Ac £ L T t>*©ft#ffl 



•&(ctb^> wslw^^ +3 \s-h7 -<)\<$ ±.\zmm 

[0 0 2 9 ] M&g 1 3 KfB*©fPJI' fflBEK 

[0 0 3 0] MF&H 1 3 fc|E*^rt*R«H<0#»?Wfc8 

(D&o i:»SW?f^ ;i^±l;r8tgtt 

[0 0 3 1 ] 1 4 KfBilcCDfgBjKirui, itfifEiM 

rlfglJ. ttSUXXtfirtT't =¥ 3. h 7-f ;h*©li & 
Sg-©ft£eiI3S-f ^Jilnit^- Ft. flMatfxavi^ 
+ a h ©M£ i!ufE5fl-©ft # t «i£ft£ ©If?— ©ft 

^icti^UTf-^tc^b. mr!E^^fttc#y&sn3 

*?Stt#X©*&HK:i»;*:L,T^< <hmffBM^ft(C*3 
^^^^©^^^^©JIH©**^©^©^^ 
M<fc 0 fc<£< &o TflkWS <fc A, <h* fE£ < team 

X©a*^<«^ISi:Ayt*^^b^V^^$:*fTt-^«fc 
5 fcL-fcli*® 1-13 ©^Tn^~iBt3lE»©ftM 

[0 0 3 2] 4JcE«©rtj»5«H©»»»{tK 
©g/^>& >jtKjKd*&?T $ n. i2 j%#|g©j®»Bg 



(7) *%B3 2 0 0 1 - 3 4 2 8 2 0 



«**3&«*ff * nafc*, ^© t * ©»g*^ * ic-a *n 

< mmz t/uHwtLtj; ^mmmn znztgtzmm 
yy t&s^stt^oiJ; o fcflMftSrtfcfly&sfta* 

U— K7^;U^©— ^©-SS±l;«[t^iab, At- 
fl!j©StS*> e.»5A L-Ty^-f =^3. h 7 4 ©H© 

*3.i/-h7j)i?<n~jj<Dmffi±.izmmLfzwi& : T 

[0 0 3 3] 1 5 tCfS«©^HJlC«tn«, fltlES? 

{b^MIEyi^^ +3. u- h7-fMoicrt»i:a}| 
tEy^i- +ai/-h7^ yu^©M©fta5tc-ut6t)tcWim 

[0 0 3 4] tmm 1 5 JcfE«©ft^«W0^«^bg 

mrt-U, mtrntfiATj +aU-h7y ;p^©ii©ftg|5 
ics^^nxv^fcs?), Ay-<<*3-v—y7*<)v?'v>m 
<r>nu<omtm\z£. d/it-w +3. h 7 4 )\,t? <Dmo 

n^Wk^AT^ ^3 V— h 7W ;U^©M©ftgB(r 
*V»T«ftl»*-r* - Mtclg*^ 1 4 (ctE 

iffll*3lMffliI^ftSitH y^^ *al/-h7 

^ ;p^©iiS:ai§-r^s^**x©?jitta^ise$-y--5 ' t 
ir«tt», y^^-<+3.u-h7^;u^©ii©rtgi5ii-fi#M 
cffl*$nfc«eT*^Wj-a-Li*en-5. ^©fe*. y\- 

^w- 4^3 U— JP^eDSOrtSBWK^JcJ: D At- 
w +3 1/- h 7^ yi/^roMwftgB©^^ ^^-fbl^SsT 
aSftHi^ffl^, y^5^i'= 3 r3.b-h7^^^©is©i*3 

[0 0 3 5] 

[0 0 3 6] EI 1 tt*58WOrt*R«H©»g^b^S& 
dtt>T#-5 0 Bi£#Hrr St. 1 2l± 



(8) 
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8 K 9 ttt#«#, 1 0 J4»ft*- h ft 

^^to h 8 tt**«Jf*8ftftS« 11^1 

Tit- v^>i7 1 2 KB&BSft, 1t-^>^12W 
h 1 3^lTi^-*ft-yt 1 4<D^> 
SfcSftSftS. iKftl^ hi 3rtl:li^f 
yZf*—* 1 6 fCcfcDB»Sn*XPy h;U^l 7**B 
I$n, ICRSt^J h 1 3(Ht)l:tt!R«^ H 3rt 

$n^o Hifc**ft-5*iffijBfflSTtt«Ki?&ai***?&ai 

9Rtf»ftff2 0^LTf^-**ft-yt 1 4 CO 
»ft*-fcf>2 lfcMBSti, J»**-tr>2 lcotBP 

2 3 t^ass^n*. 

[0 0 3 7 ] A°t-^^3lU— h^^JV^2 2tt»«^ 
ft JKflfctflR] fe i»8K*lRl t> Slfr £ £ * J; 5 Kill 

^ntt^. 7 1 h^-r 

2 2 ftJII8ft*fp]^Hifl-r S ch^iCA 0 ^-^ U- h 
7>/J^2 2 ©±«E«H&£&**— »Hk 7 2 
tfAtf/t^^a-U— h7>< )V& 2 2ftj^rjft^fp]tc®^ 
-tZtglzrtT'j ^al/-h7^M22 <£>±rjft«jiS§ 

t34s*— 7 3 ©«ftft««# 

«ftn;u:A 7 4^^^\*;i/> r |gSjgMT$,^)o a° 
T-i'^al/-h7^M2 2 c ]:«9 *ffifttf>T»f£ 

«fc«, #**fx4»©w»«»ft«iwb-r*&*o**F 

[0 0 3 8] llvr^Jl, K 1 9 tV—z/? >Z 1 2£ 
\±#&UxnWm (BtT, EGRt*t) 31K2 4ft^ 
UTS^KJSSSStU EGRilSS2 4ftfctt«»fflfflW 
EGRMW#2 5 3&«IB«SnS. EGRffl£§2 4 

«Dtt4EGRa»2 4rtftfflEn*EGR;tf;*ft?&arr' 

*»aT»4«iB?^*3^»»is«2 6rticwcx^n, a 

6 tt«5»«*&« 2 6^ LT«» U ^ 
WSD ; E>l/-^2 7l:I^$n§c d<DrHE:>V— 

;^2 7rt^ttm««iia<oi±a*^*&j»»#>^2 8 

«S^tt»«W«*&« 2 6 t^LTlM»# 6 fc«*a 
zn^EVU— JU2 7 trt4a^>U-;U2 7ft<D& , & 

ffift«ait"5fcft©*WjEi:>i^2 9^awtt6n, «s 

«i£ir>it2 9^tH*«^{-S^^T3^E>U-;U2 7 
ft @ MKftjEE t ft « ct 5 fc*»# >72 8<D 

[0 0 3 9 ] m^ftiJfUrLn-/ h3 O^fy^i^yta 

tlfeROM (»J — K*>U ^U) 3 2, RAM (y> 



&J±T 2 3 3, CPU "(7<^DyPt'; 

it) 3 4, AM-h3 5S«ttJ^#-h3 6ftJMIT 

§o «»ffi-t>u-2 9©m*«-i»tt»je-rftAD*»» 

3 7 ft^UTA*^- h 3 5 A*x 
>f U— h 7 A )\<# 2 2 ICteA'T^ 4^ U~ h 7 4 ;i/ 
^2 2(OffigfttfettJ"r^fc«)^® J Kir>"y*3 9jWEtttf 

;i/^y;U4 0»cJ47'i57"fe;i/^;u4 o©»&#»Lfcj* 
«bfcm*«EEft5B*i"«*W"fc>u-4 i3&t««an, 
A^-k>it4 i ©a*«EEtt*ns-r*AD«a»3 7ft 

^lTA*^-h3 5[lAA^n§o MKA*^-h3 

5{ctt^9>^ yt7 h 3 o° me-rsfttui 
*>t;u^ft*^-ra^9>^ft-fe>-9-4 2 3&«»«aft 
— tB**— h 3 6\*$tjfc'tz>mm®3& 3 8 ft^rr 

16, EGRSM2 5, RtX*8»#>y2 8JC««$ 

[0 0 4 0] 02 IZA'fV I/- h 7 -Y 2 2 
itft^To ft£5, B2t::*5V>T (A) teA^^U— 
h^^JU^2 2(7)IE®0ft^UT^D, (B) 

h^^;l/^2 2©ffl!lffiBrffi0ft^bTVi§. 0 
2 (A) Rtf (B) K^ns^^^A^^U— h 
7^;k?2 2ttAz:*A«jtftftUTi5t), EWc¥fr 
e&bT9ECX«fl[Kfi^ASKaK5 0, 5 lftlMIT 
S. cn&»»8l£ilB8ttTa£SH*^5 2JC<kOEH*an 

rzum^^rnxmrn sot, ±mm*m s 3 tcj: 0 r^s 

H2 (A)'K:*^TA!y9 t >4/ftWU&«»»4tt5 
^XSfEtlJii!S5 ltt»«KOHH5 4ft^bTXSfcE« 

^x8Ema?S5 lUcfc-pTaH^n, ftS^^aEtts® 

SS5 1 *t4"P©»«jyx«EAatt5 0 {C^oTSE^n 

4oD, ffi-3T#»#;*8fEAa!6 5 0rtt8KAl/fc#ft* 
A«B2 (B) t^tiT^EPTSSnSii^fflH^IH 

K5 4rtftaoT»*-r*»ss^fxaEmaB5 l^tc^ 

[0 0 4 1 ] *«WklJ:**lB»»T»4*i*«it;^a(EA 
®£S5 0 2fe«*»*j!/A«£tBatt5 1 COil ME, IPl3# 
PBM 5 4 C0MfflmH±, tfe 5 3 OJWIIffiRtfK 5 2,5 
3(Ort*H±^tt^lBJCMoTffil7Ltf7;U5^5a:* 

ss, atf»Htil«l»**«#^»^:l^*ftB[a^Tl^ 

*ft«»U*oHH©«*«flE3^«:T-r*i«»b&lfe 

*ft«ttn*©»T*m-raift*!RK • &ttHKtt(u» 

^, /^^-r+j-U— h7w ;^©HIH5 4flE)aiBf±tc— 
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[0042] z.<Dm-&. *&w\z£%mffimmr*\m& 

7h'j^AY^a^±i, Rtfa»&K**e>afcrn 
-f *>*bffift©i«^7;i'# u ^ix(i7;w u ±gg& 

bfv^ARb, A*U^ABa> XhD>f?ASr^ 
[0 0 4 3] WZ/^J^zlU— 2 2(CctS 

Ell *C5SSns±5^JE»»^5irt*B«WTttS» 
iflfijo!) *> £ T?*R«W*frton, aoT*W7B*i©l 

«te$nfcffi«t«»i©jt*»5i^©fflm^*t" 

^chUl tSSn*«k3ttffilB»ikaW««HTtt*jR 

TfiNO^t-S^TftK^tfcBNO^Snt 
i/^o £tc, 1tmWz\t^*OS1fi&&tiTi$K)* Z.(D 
-f*^S»3JS««5rt"C»*a:RJ6bTSOi fcfc*. 
ftoT^l;tfX*lrttS02 *«4ihT^5, fi£oTi§i 
Mtt#, NOWSO2 S^Ar^a^JXdV^-f 

[0 0 4 4] H 3 (A) ]kX$ (B) tt***f^fl[Aa» 
5 ocDrtjg®±tr^$nfcffl^Ji^®^ffi^:EI^ 
SWtC^toLT^S. HI 3 (A) Rtf (B) 

UT6 0te6:&P t CD^£^LT£>D> 6 

2CDS^^XSSAiiSS5 OrttcSf£ATSi:0 3 (A)^ 

^snScta^^neK^oz #02 - xtto2-©»T 

a^P t©*lB±T02 - Xte02-<fcKJSU NO2 4: 
ft* (2NO + 0 2 ^2N02 ) o &^T£j£$n&N 
O2 co-gBttS&P t ±TKft^nooKiW • f£tt 
»*»a#J6 lrtlC»«Sn, A'J^AK^LS^ 

bi3 (a) \z7jk2nz>&?\zmwt<i*>NOz - <dj& 

^7AKN03 So 



[0 0 4 5] ±3zEUfcJ:-5lwfii:^X4i(i«SO 
2 fc^nTisp, CK&SO2 fcNOiH«ft**-X 
A(:J:^Tii« • SttKSRKHi3W6 lrt^EJRSn 
EP*>> ±3zEbfecfc^(ii5$^02 **02 - XttOZ-o 

2 HS^P t CDSHST02 - Xtt02-£KJfcLTS03 

mizmtz n^mm^m - ts&wtmtkmme i wkbs 

*U^AK 2 SO4 ^^/S1-^> 0 r<E><fc3l;:LT&3fc« 
• SttK**ffitt!fflC6 lrtCi«*U^AKN0 3 
RrX«»*U^AK2 SO4 3&**jBjE*ns. 
[0 0 4 6 ] «Kffi^ 5 fiM^TB±H*-#> 

c s & * *«£pa*£j4 sn, ffi^T#a^^tctt^ 
^nsffiia^tti*^;^^^^^ i/-h7-rM2 

tt#«*X8fEAa»5 0*»6»ftjtf^8IEliia»5 1 left 
A>3i:#fc:0 3 (B) i:*UT6 2T^n5<t5l:fi 

[0 0 4 7 ] dCDJ:5K«tt^6 2*W**K-ffittK 
3R»tU»0 6 l^gl±t:#ft5»^6 2<hg£il® 
^ • S14Kaittttl»J6 1 t0)»tt®TttK*««*<(B:T 

Stttt*ttm«l6 1 «i©WTi*SMi;, »K IT 

sxeft • sttffi*»tB#j6 1 2 ^ 

1 rt«c*«snrtiS«B»* u ^ akn 03 tfi% u ^a 
o&wzm&m - mvmmtitftme l^snwcisasn 

«>. ^BKlwj!SttS$nfcNO«TSEffl!l©e&P t±ic43U 

6 lrtt»jBKSnTV^lKtt*U^AK2 SO4 fe*U 
^AKiK^Oi:S02 4:l-^»$n, B*0#«*ff 
6 2 ch®^©^ • fStt»*SftU3»J6 1 t<0»«ISlcr5l^ 

v\ so 2 im.mw& • sttffi*»tB»j6 l^s^wic 

6 1^tC®«^n^o ttie*U9AK2 SCM 

[0 0 4 9] f^iT- 6 2 tmmWM • Sttlt*tt 

03 'J 2 A K2 SO4 ©ct-5^b-&»^6»« 
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TflWBH^ 2 &R«!ftJR ■ SttttlKttitliH 6 1 t<0«to 
**Ort*««ff 6 2t*»t5t«ftf 6 2tefc*T£lC 

[0 0 5 0] *3W4, ffitti^O«f 6 2lcSM 
1 0»©JHI*IUl<O3%t»»*«r*2:t*C 

i^t>N03 - ©»rK1^r*fc<0£#*S*u -co 

B6*OJwJ:^X*ffc^U»6ft*3^^n6*«[ : ? L 6 2te 
[0 0 5 2] «^^f:A 9 r^al/-h7^W2 

o TWMT £ o © J: 5 fc ft # 5 ttffi 
[0 0 5 3] ^n^»UT*5EWt?tt«lft'T-6 2te±5$ 

2 <Dmt \z x z> mt^m&m * # ? u&vmitt 

[0 0 5 4] t^5T04P t&r^KiRKj* • f£1±»* 

Btfbi**sn-<»-r<&*. ^tax^^u-"^^ 

2 2 ±£*1>T*&II$|HS 0 tcJW^ftaS-f 3 Z. £ft 



[0055] m 5 <Dmm*mm\®m d izw&imrz 

2 2«TF^ltl^ iW, H5tt#ti»B6l 

ifSfiflGH i o D ©iMbBS^ffiatt^iG 
2 2±\z&\,*TM&^m%Q\zm0k&3&'TZ>z£U 

n^<ko\z/^^^^u-by^)u^ 2 2<oa«**i«< 

[0 0 5 6 ] *ffi«fBSDi:fl!lttS5^6#ttlSnS« 
M3Wie-ffcl»* Fltiatt^ G ct 0 U> <h * , EP*> 0 5 

[0057] cnwti, m&m^mMimim&zi 

04 (A) - (C) ttei^cfc^^JB^CDfiStt^CDKftCD 
if^LTl^o ip-fe, ±X<OWfi : T'$:m\7?Z>\Z\± 
^4K*fi^SUTi^»^tc«H4 (A) fc*rr<£ 
3 KWSH^ 6 2 «f|K*gMR - 6 1 ±Ktt 

»t5t«8f 6 2flD-»W*«<fcSft, +»lcKib 
SftS*ofc aS^Sf # # JH ± H ?S® "T -5 . ^ ^ T 

C0^@4 (B) ^snSct3^fi#JBO»ffi*«a« 

[0 0 5 8] ffl#/i©*Mftffl3Jl(0asa«l[^«»6 
3tt^ffilClt{bSniC<^*-*>Jlfc«JlL, »f< L 

^^n^ia^p t i^ct^No, S02 ^Kfb^ffixtx 
ffl*«Mifsa*ns. d4 (o ir^snsj:^ 

i:Sg«fM6 3©±l:M©«fif6 43j«**6* 

^ CD J; -5 tcttlft^^aiBttfclftWr* d: -tl £^ 
tt^ttSAP t -iStttt^JftHiffl 6 

•ftBTTi^fc^i^fctAis^bsn^rtiaar^Tft 
^ t t> *> tt^fSttS?* o ^ o tsuk s n * c: <t jW& 



h7-fM 2 2 ±fctt|^^#«lttl;:*W«U »f < b 

[0059] C ©<£ ? iCia 5 ©ft$ I -pli**?^^ 
^ib- hy-OVf 2 2-±fc43V»T»lft&frf 
&<&»3lffl©3 , SK:ffift;i*-L«>£>ft, 0 5©fH«IIT« 

{E^TMfWf^al'-l>7^M 2 2 

•M**P9*{bl»*Blii«e^*GJ:D>b5Mi:< bTfc 

[0 0 6 0] ^5^£>to^*J;5K::fc3gW©*!iE^T 
ffl ^ sftTusAvv i/-h7^ 2 2 -cia/tr- 

-f*al/-h7-f;^2 2©fi£TF#a>;SE»3<S<Tfc 

TEEIS»^c AftflHRH fc * H Tifc ffl MB ?1M£W \° t- 
^al/-h7^M2 2 0jaaTFSr»ffl«te J ?«M 

*§it r-s z. iitf°imT~&z>. &?T*ftwiz£z>mi © 

Wlfiflttft^ «g j: d &iif i$/j>fc < & a J: 5 test i$-r * «fc 
[0061] mtami&^mMAmim^mmn^m.G 

«&^7ina^£itfgitt\ »f< LT#ffiW2£/k£*± 

-Si;f)«ft^-rst/1^^^3l/-h7'^;U^2 2±tc 

<h -f o T V i V i K t* ^bf * d t fc < & ©^/MI» 

[0 0 6 2] -75, itt3*l/fcJ:5fc— aWttW^y-w 
+ h7^M2 2±{C43tJT«S«lCltfg-r-5i: 

fciASEWfiKlSrP SMtfftffcllfc^ltett&T- ftG <fc 0 fe 
<&ofci:LT fcffittK* O (C cfc 0 SrKffc $ 

-fr-sjrtufflji-e&s. b^bfcri^grtb^ft&frofc 
wsff«# l a c*"cv»ft t # t . ep*. ws^a* 

— j£R«£tT b b T t- > & V it S- IC^^t^SM 
^Kib^RJUiafe^ ftG«t 0 &5 
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#Ji©Slil5i^@f)S*>i7-S|5» 6 3 KJ^Tffiftft&l^fc 

o Ktz^tztz \zmtf&& b o *— im.%. &tfv>r 

(DfflMrf- brtvl-r +3 U— h- 7 A )V5> 2 2 ±\zffim b 

* 2 2©igSTF£iSllfrr*±5K:bTI/>*. 

[0 0 6 3] mmtemmmte^7 L 4*3.i'-hyjji'*> 

2 2©flKTFSIS<. ffioTdCDtSfcttSlsimSiMft?- 

o rsiss©3ig*%^s 2 <Dmt&Mm<Dj5tfmmiz 
^■oTu^>t#Ae»n-5. -7?, %,i<D$mwmx.\zn 
2 omMMmzmf b? * «t 5 c^iufflMa^ffiM&tfA 

f-f^iU-h7-f 2 2 fflMT F SrftiJ® bTl^fc 
iUWf^+al/- hy^oi? 2 2±{c«*i?^ 

*©— ffl$X«±#©?g8$tt£— HS^C'J 
C «t ^> WfY *aU-h7^M22± C*t» 
©T$r^^f6T^Ci:^<^b$-B:-5C:t/&i-e$S. ■ 
[0 0 6 4] fip-£, ffl$LJS7s<D&Mtt%'Jy^zT2> 

* mmmumm6 lt^nmzmawtmo^-^izm. 
m^n, z\n^-mzmm^ntc^mmo\z^xm. 

ft*. *-5^«, ?SttK^A 5 »tbi$ft*Ci:(Cj;^T, 

fittfit^^-fb $ ft^-r ^ fc © \z$m b > #fin#^ so© 

K-fbl^*'BItB4^1iiPT*. ^cd^^-, Ar^al/- 
h7^M2 2 J:fc*V»T««t^**SUittfc*iSIU*:i: 

SiRJt* U vftts^fti bra, 0U*.attHftflhB« 

JtKWffi^t^JrEGR^ (E GR^j'Xi/ (S5A?S^ 
l+EGRA'7i) ) 5A— 1> h^±t^C-5«t 5 
h;U^Fl 7©MasiXEGR$«#2 5©BBig 

* mm b , r © t 5 F*g 1 43 P7 & ¥^^*stb*^ u 

[0 0 6 5] H6C«BI©3MEWJI9;W— 3=->©— 
"To 0 6 ^#0a-f-5chSTS!]fet'X^^7 P l 0 0 lc43H 
XWMM 5 ^©¥^^tk* U yftt^f^S*^^) 
JSiJSftS. MS^.5F^l©¥lSl^J;bS:'J yf-t-T-S^K. 

GiD : b'>/ e t</ c c* c k-5(3Xxy7°l 0 l fr&i^TXD 
v h;U# 1 7 ©MSWfflfllSft, 7ry7l0 2 
T E G R UWft 2 5 OHtt^MffS ft. Xt'>7"10 3 
(c*^Tj8S^"SWS^$iJ1l| S ft*. 
[0 0 6 6] ~7j- Xf'>7l 0 0l:*liTjKli5|*l 
OT^fflKJtt 'J y^lz-t^T'&Z tWSJSftfct* 
CBEGRW6 5A— b> he^±lr^* <fc 5 af'> 
7° 1 0 4 ('*5ViT7x P y 1 7 ©M^*W#^ft. 

Xf77*10 5(C*=^TEGRffiiJ1JP^2 5 ©Mffi*«ffiiJ«l 



[0 0 6 7 ] SSiRJt^U-XCllWfSnT^ftt 

IC #f ft ffi^fcf^ffl jWffiT-T 5fc»i:NOx CO 

ill, «<LT»**K-«tttt*ftfflJH6 l^SO 

fSttK*»ffl*#<KT-f ft. b*>bfc#Sffl«Jt**U * 

KNOx©9R«a4*3S(qS<a:0, #r< bT»3i»jBi • JS 

[0 0 6 8] «eoTffi«J*3«>«U-->fci»»anTti«)i: 
* t ffl JUS Jt «: «?Sr U - > 36^ 6 U 5; ^ £ — lfi£«j lc 81 x. ft 

LT/tf^ +aU-h7^f 2 2 it::*******?© 

■wtfls/a sffijrr ft £ t**T#ft. 

[0 0 6 9 ] £&, ■feU^ACettffijjRJt^U-XOt 
*JCttMSI*aOii*L (Ce203-2 Ce0 2 ) , £«8 
it3&fJy5F^tt*t»ftlt*«:*ffl-r* (2CeOr 

ce 2 o 3 ) mm*m?z> 0 ftvTmxm • fs&mmtk 

£tS#j6 1 t UTt U ^ A C e i«tt^ U - > 

^*^»*86K-SttKaiam»J6 1 

mmm -i£&&mtk&M6 ltittu ^ac e 

»^(!:^*aU-h7^W2 2JbKi5#ft»tt 

ft„ 

[0 0 7 0 ] ch^5T«S#*^jEa»tttt*;i/>'^AC a* 

nt^5. :^Jk>^ACaliS03 rt^ffiTftiiBIt 
8*;k>OACaS0 4 ££/&-ffto Z<Dmmt/JV->^ 

V^o f'oT«i*;k>OACaS04 A^rtSn§tC 
0)iSKA;k>'5ACaSO4 t:J:oTAr^*al/-h 

h:7^;i/^2 2i*3«:8Mir?&<JS: 
ft„ -^±^^> BEJRSK-ISttHSifcfflJWe ltUT* 
;by^7AC a ct 0 fc-f * >{fc«ft®iB V*/^* U ^IX 

guK * stt»*atH»j 6 1 w tit«r ft s 03 te* u 9 

y^ACattS03 ilfr&Tft £ i<t< * a. 
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5 1 rt^Stttlfft. fif^T/lT-*^ h7^M 2 
2 (Omiiifi S tS * 0 T * - <h < ft o fit r> X nuiS b 

^ A C a J; 0 b^*>{kmfa<Dm^T)V% U ^JSXtey 
;W#'J±«&«, fip-6*U9AK, Uf^ALi, -fev 
WCs, jHfy-JARb, A'JWBa, XhD>f 
A S r <£ffl lift dt*^TSb lid iitC^fto 
[0 0 7 1 ] *«WB^r^*al/-h7^;W 
2 2©M«ffi±^»J5£Sn«:ta#©«±^a*P tcOcfc 

so 3 ^6®ttffi*3WMttjanft. 
^mmnam^vxN o 2 xbso3 tKStffSPU-z. 

5ft«ME«:fflV^^ tt>T?*ft. 
[0 0 7 2] H7BH2 (B) (C^bfc/^^ ^.tl U~ 

X, 6 6B1S5 4©^BB^j£^^T^ftfi^^Xii 
6 7te^5V*^U— H;7^;k*©»;tf, 2 6 1H 
^ h 7 W ;V^<7)Rlig 5 4 CDSlS±(Cffl^$ 

nx\,^mmmm-mmmMftmx&&o ±murc^ 

zx-v— hy^ ji/^cDMms 4<Dmm±.\z— mmzmmz 
nfcae^ feKft-r same**-*-*. i6m/^* 

*&fcH*J 1 6 1 fe, B£^$:/jS • ett»*&tH»J2 6 1 1 
«h^"e#fto 

[0 0 7 3] Bl8^|lllfC^bfc/1^^+J.l/-h7^ 
;^2 2<Dfi^iTfel)o 0 8 (A) tty^T- 

^^l/- H^^;U^c7)ffiyv:¥ffi0. i8 (B) tt/^-r 
^al/-h7^M«^lITO§. I9»I 
«j|/NVl/7'©MfifitSfa^X©«hta)||«SSl/ 
fcHT*ft. IE) 9 (A) tt*»«J»^i;i/^7 

33&«)B»fi[«»C*ftfc*<OH, H9 (B) tt#««J«/X 

3**i8>iSftffi«t2*ftt#©BI, H9 (C) 
^/\*;U^7 3^)W/UfiiHS5 <h#^HTSfto 
fi^^AVU^7 3**MHfltffi«fc**t*, 19 (A) 
{r^-TJ:5iC, »9fiaWVV7l 3^a5abT^-'» 
^2 3rtH8ftAbfcJ#«if^tt, ^TSI-ilgg7 lti 
3j§b> ^C^TVt^^^ra.U"~ h7^J^ 2 2^ffl^b> 

»a«3*-aiBS7 2^isi§ib, s^ft«^Avi/^7 3 

«»«bT#ft*KRSttft. »g«A'^7'7 3#® 
«ffi«IC*ft4:*, @ 9 (B) tC^fcfcp^C, 
AJU^7 3 SrSttiabTir— >>i/2 3rt^S6Abfc#a 
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#ta»u »«fcijis-att7 neaau 

±•5^, |g-51S£7 1 rtcDi±^<hm^iSSS7 2I^1C0B£^ 
SEMtf * ttdr— > ^ 2 3 pq \Zffi At* 5 H t ft < S 
[0 0 7 4] Bio ttSfft«i*;t;i/y 7 3 <0ttfi#«S t) 

mmz\i, 010 (a) \t&%wwvv?7 zimmL 

1 (@9 (A) mm) \Z^^>L^(D^^^iL[y-by 

>< )v& comms 4 ©twcWMBL bio (b) jas^w 
tow? 7 3m\m&w&z&?M&m (@9 (b> # 
fig) iz^vmx^nrcziz^cDA^^^F^u-hy-fj^ 
omms 4<Dtj&:mffim~x:&z>o mio (a) (c^-tj: 

# x ^±#j^ b t« csnr V i S £ * , RRS WW© *ft 
#xiis&6 6rt^#«E-rs»3ia^i 6 2H »%iS7,<o 
ffiniz^^Tmmftswmmmm • sttffiaiiimffiii 6 

©fcft, • SttKXttUlM 1 6 1 fcfiSSML 

V^o &K0 1O (B) f:^tct^lli»/NW7 3 
jWE»ffiB*> Zmffi&mizW D jft* 6tLT#«*X3&rp 
«^6±fflJwflitn*i:, PHKrtW©S^itfxaB»6 6 [*j 
f*r#aE-r-5«ft^F 1 6 2t4#ft^«>atftfc<fcoT»I!j 

^ofc«tt^ 1 6 2 ^\ • ffittH*lSaJW 1 6 

lteI*««tttfU*Sn, +#tt»fbfWfl*Stt5«k5 

nTVifct* (B10 (A) #88) K^T^^U-h 
7^;V^©l«SK«ffi©Mill!lftlK •SiftM6**m»J2 6 l 

jWiSEttB* sa»[ffi«fc«i o bn^ c t led; o , 

»*»H32Ri2 6 l±*»5K«rr* (mi 0 (B) # 
RH) c 

[0 0 7 5 ] *S5SJS»HTtt, 0 9 (A) \Z7*~f ffifm 
7 3 ©fflSfcffiB* 6 0 9 ( B ) fc^-rfflSltffifi 
0 9 (B) ^*i"3SS«fflB^6BI 
9 (A) l:*t JB»ffi«^*D«J A'f^al^ 
-h7^Jl/^2 2 0PiiS5 4 tCJifi^^tl^aS-T^A 0 ^ 
>f+al/- Yy-OV* 2 2CDPHH5 4<D±ffi£TEi (0 

t-»ft«»yt;i/^7 3(B««&fT'5;i4:l;:«kD. /l?^ 



$2 2comms 4<D±m£Tmt\zmmmmzftnt£ 
[ o o 7 e ] m 1 1 tt#«w»/t;i/:77 3 owt&mizrt 
**a»j2 6 i±^y«Lma?6 2«t??« 

ffllllfctt, El 1 (A) »a#«««A;u^ 7 3 3WMB«ffl: 
BfcEBSftT^«li*ST*oTHl 0 (A) Hfc^ST* 
iTSD> 01 1 (B) f4SfftU0tt^t;uy 7 3 
«*^6^8lifiBfc«D»A6nfclifT*oTEIl 0 
(B) Wt)Stl,@T$)^ 6 01 1 IZtfIt&oIZ, ffl^L 

www? 7 3 timm&mz&uzftT^itmzrtTj 

a^^J±fCitf«UT0^c:m ; 4T-6 2<Z)-f»tt, »«««^ 
7 3 ft<Mft&B*> &2e»Mi«l::1S D Sl^e ft-SPSk: 

UMii^eBu ^©JKKbfcas^e 2«, 
^ las $ ft&fte^ase 7 ^ )v& s 0 j; 0 its $ n 

[0 0 7 7 ] H 1 2 tt«H(£ft«fa*K«P^^ D >y h;U# 

1 7©BB**ckyEGR****eYb^'&sc:ifc«kDffiJ!B 

i:bA/F (012CD#ffl) S:«{b$-&fci:*0!)l±Jft h;U 
47©^b, ^ct^X^E— ^7, HC, CO, NOx(7)#ffcB 

ct^C^l ©*««T»4ffifl8Jt A / F $ < ^ £ E 
GR**J**<ftD, SlftffljBRJt (*¥14. 6) ^TcD 
t#l:ttEGR$«6 5/1— ir> hEJLbtfc^Tt**, 
01 2 H^^n^ctaHEGR^^it^cr^Clchd^O 
3!*SJtA/Fft/hS< LTtK tEGR$*4 0^— fe 
> hWifitaOffl»tA/F3&«3 0g«fCJ&:^fci:#fC 

R^^Ks6, 2S«tt;A/F&/hS<-rstX : E— i7©5S 
*«**«L« if L T fcT - ^ fciST^ o ^ U (c E G 
R«£igs6, S6*81kA/Ffe/ha<-r*t^*tt^qE-« 
i7^%*tciB:TU, EGR**6 5^-t>ha±i 
^«SJtA/F*U 5. OM^ttStT.^-J^ii 

ffi£Wci:D{£<£i:3 D — Jr. Jl-<Di:#HC, COcofg^ 

[0 0 7 8] 013 (A) tt«A/F^2H#T 
X : E- ^7 ©58^» fe^^ <h $ ©«SttS 5 fo(DM'ffiJ£ 
mtZ^LT&O, mi 3 (B) ttffi«SltA/F**l 8 

^JE^^b^^LTl^o 013 (A) £0 13 

( B) £ £ JtRTntf ± 5 i37>^£- 7? (D58^a*^ 
gS*T?*SBl3 (B) lZ^tm^\tX^-^coWAi 



(14) 



^2 0 0 1 - 3 4 2 8 2 0 



m^imi3 (A) \zttm&\z\k^TWME.&{8:^ 
[0 0 7 9 ] (211 2 4Sj;^gIl 3\z^n%mm&w<fr 

1 2 d^ftaj; -5 IZN O x (7)fg^ffl^7j^j: OffiTt" 

t/u£mt£lste^£^\z 5 OJKl^fi Jg 
M£<^^T^<!:fA^ m^Ztfim 1 3 

EP*>, ^^<h^<^:fg^bT^^^^l 3 (B) 

* ffii&M 5 .1*1 coBSfiSiaffi tt<s < & o t ^ * d £ K: a * . 

CO 0 8 0] m 2 \Z 7,^-2 BP%«<Z>38£S 

ifimimizfcztm i 2 i:«sft5«k5i:Hc»«tr;c 
ji**as»tcft*£ia 1 2tc«stts*n<HC*3.fctfc 

[0 0 8 1 ] HI 1 2 #±#18 1 3 fcSSftSSMft*§*fc: 

Sox ^n6©#*s*£*at«ttS5rt©*R**a« 
®F3e*fifafc»*- «r«ei 5 n\z&rt&mm&^u^(o 

[0 0 8 2 ] fci*T«C©MB#a)««|-tf|»t^b*»fl!)* 

*<DmmiZ<k^T^k?Z<D^ft&^&%fr£^oZ.£ 
ttS*Jt£^a*C<D*sa«ttN O x (05B£B£S^H« 
^IT^0> ffl£oT21<3!)*Sia«faNOx<05S^a^ 
&«SgS«^t5ut^Tt5. BP'S, EGRW* 

TU NOx<03B£fi*<{BfF1"*. ^coii^NO x (Dm 
Op. p. m WaxttWHTlca^fcttl:^ 



x©$8<ya#ii op. p. m waxfa-tftjaTfcttofct* 
[0 0 8 3] -b., ^^^n^ici^niiKib^ 

{b**ttffifb*ffi**r*tta*ffli^fc»«is^t>^T 

T*«ttE^J:*»fflSS:*ASi^b7K**iK©«Jffi# 
X tt* © M © tt»T««a 5 36^S # Hi S * -5 *\ * H tt 

<«lb**S«©WK»Xtt*<DW<Ott»©»TfeoT 

*M*S5*>s#tH**, ^©^b**s»^b«ffis#-r 

ftftkaJCfcOMfb-BrUae^^tttttUT^*. 

[0 0 8 4] st, «a*£j«sn*M©tt»T«<b** 

h&^mmzinm-rz&ztifitoz. z<om&. mm&& 
xs* <d m m <d a x a it & #p $ a -r s i r ««s 

£*«*u9il-c^*. hp^, mmmY)\zQm.Lfr'tfte\^t£ 
^tmmLrcm:m^rzfz^\z^m.^<DmmtK^Lxm 
ffi-rz>o z.<dm^* «s»^6HttiT^^ffi»©aa«a 
sfifftf, «»«o©a«©*3&««Bf«»wa«&Ti« 

«R*sKb«R«il» O »IKf^^ «: S i: A> if fr to*: ^. dCD«-£r 
k:tt«*aK^JBWWKfli»TjB5<a:*&«)k:, nojjR 
«IR*«Jtfc*llR«ft**»4*t*j5S;-r* - £ left*. 

[0 0 8 5] — >&, £*<0*Stt#;*i^;l(0ffi«<0B 

»tt#X ©RJttflUfl ^cto Tttttaft < SM. * £ £ 
[0 0 8 6] «8»*J:V*(O«fiB0!)^xaflE 

jwm? t & * o -3 T«R»aa««*-r ft ti &s t a a * 
stt^*4-tft^ffa:oTif*-r*e:tfca-B. a 

JffSbVi^t^a. CKD^, CO2 ^EGRA'xmt 
[0 0 8 7] HI Stt^pfStt^XiiLTEGR^Srffl 
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#<h<&H«£ij*LTV>5. EP^v Ell Bld&^TrJiJ 
JJS A ttEGR # A SSft \Zl$ : M ITEGR # Affl & 

SPgfTE G R^X ^»bfc«^* S D , Fffii 

HI 5 0!)ffil9AT*Sn*«t3lcEGR^S:3ft 
2l (C^SH L BEGR 5 0 A— b > h «k D 

fcttEGR*£Sff5 5 A— fe> h&±£Tft««J&<K 
<^£SS£Lfc<&5. — 015©fliBT^$n 
^ct^IrE G R# A £'> E GRW 

5 o a— t> h«t o fe^>biS^i:r^-e^^aEM^tf 

.-27&tt?K ^©»^:ttEGRWBK6 5A— fe> 
1 5 Ofl«CTSatl5 J:3CEGR # A SrSSWJWKi* 

^7 0 A— fc > h K± tcT fttf«#*K ch ^ £5fi£ b & 
&*5* HI 5»i*B8*«f*«it«W!*^4:*0^ 

«t CD58 * *** — j7 1 * E G R * tt^TfiT L , ME rt* 
&3<hA'£:^!£L&< ft^EGR ^ ©TBS fc STfgTI" 
CO±3l:flE)l«Bi:^2»ftUj:<a5EGR*C0 

THttEGR*^©»aiflE^«H*wr»r*i;T*fb-r 

[0 0 8 8] HI 6ttMM^ibTEGR^^ffl 
1/ 13*5 V>T*R*»9 «fc Zf^ (Dm m <D137sU 

ft£j»a*£ja£ft£ift*cfc D fcffi^fiBEfcT*fc*k:i& 
S^EGR^iS^I^i, 43J:^Cl©fi^ 
A«*a>2g§t£>fiJ'g\ ^^tfu©f K ^^+^EGR^ 
A<0»J-&*3SLT^*. &*5, H 1 6 K^TlKttfcMB 

y teffl&ffifftoftte^t % \zmmm 5 i*j ^© a l 5 & £ 

[0 0 8 9] HI 6S#fl8-rst?S»©W^ EPl3?g€> 

0[:M^M^lTi^o IP*,, Hl6(c^£ft 
-5 »^"C tiffiSUi t t ©it ttffllfcffl«iit t a 

— ^J> El 1 6 fc43V>TEGR#X HP 
4" CD E G R itf b» 6 

nfc ch * k*b**# * tf-t ©^ h <o 13 a as & m ifiw& 2 

ftSSSE<k 0 t>it^^»flEt-r*OK:^»«iKKOEGR 
^I^Ltt^c :OEGR*Xi^EGR$ti 
ttHK5 5^-t>b KITS) 0, 016 KS^T^lfi 

»»Ttt7 0^-- t>heJi±T»*. am, mum s to 

U Z<D±mXlJ7>&X<Dv%<D&%LmiiEGR1}7>& 



^<Dffim<Di37sUm$wtf£j&znz>i&i£& 0 twa^a 

mtUK), m<LT#tfi£<*£Lfc<fe*. r 
©i^(7)NOxfg^:ffittl Op. p. m fflrft, Xte-e-nJBTF 

[0 0 9 0 ] mmmmfim±?nimmmMi,rzf>% 
tt e g r # x 1 1 «t £ m <d © j r ffi & i@ * u & ft ft a & e> & 

fotll 6 K^SftScfc^KEGRtfAffiftPRW 
KM****"* 3 KoJiT L fe&ttftfcffc: & ft 
EP*>, E G R « Aiag*M^iS < i^nt 

&\z\*ttntm 5 rtfc»Aan«^»A*x*xo±Rtt 

< i:ont E G R *f 

S d <h # V ^. S V ^ k. -6 a*&*sfr toft T V ^ U 

felted L ct 3 t b & »S **ffif 3WB 
<a*fc^ftTEGR#**«Tb, »f < LTS*ftW*< 

[0 0 9 1 ] tZZtf y HSL&I/^EGR1B**L 

f E G R * A ^Sf ® $ t^) iS*M^L o ckO 
fe**^*«fc*ViTEGR*6 5 5/\°-ir> h^_h, 

ei*ilc43^SEGR^«|At4 7 OA— ir> httSJ; 

v\zEGRi3x&mmm2^nmm?-#3 L ^-zS'r 

©3>^Uy9-fCj;0#EE$ftfc»A^C!)EGR*t) 
7 OA— fe>h t tao,.»f< Lxn>:/UyiH;:ckD# 

**Lo «fc0t>*#t^««"tfEGR*S5 5A— fe> h£t 
± fC*T S RK(I ttEG.R fWW#*t£Ml* L 66 e> ft^> > AD 
5/ h;U#*** I FBB#ii , Uft6ft*. 
[0 0 9 2] ivMLtz£o\zmi 6 tt«wsaii^&*8Jt 

<Dt>tT«Stta-&«»»'&«iSbTlriS*^»aftHl 6 

p.p.b w«xtt-tftetT^-r*c:t*<T#, ^fc^mffi 

BltL^NO x (D3£$.m$: 1 0 p. p. m S9«Xtt-tft£Jl 
Ttc-r«dt*T#«. EP*k ^«SJt*U u/^l-^ftS 
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t mutfiutm t & z> mmmmms: t > meaz mm ts nx 
k > «ajRfta*fT=bnT ^ s t # \z \i&m&\z.'frfrt> s> 

■fie, W%ffi«Jt#U^-C*%3i, 3»£*KJ*T* 

^n-f, NOx©58ft*a*ffi»T^»£&*. foil 
»W*»C!>lftJb*:#** i £ fcST^SMB Jt ft U - > 

[0093] £zzx&mmfoiz&v&mmm<Dm*& 

& i > «iw * is ft w jiew £ ffi 6 ns . «e ^ r *m m 
\z^^mmj&mx\tmm^i&M.^Mmm\z\mMm(Dm, 
m&<kz£^<Dmm<Dtf *»jSft«<b**©j*s**j&*T 
&±-tz>i&m&sTizwimisxm i ©*r«b, n^ftiURtt 

ftfricfcifcU WgMIWi:M2^)iS> IP 
s. r:Tli0Bi, fiPftffi»M5*S£*4c:n* 

% fit* £ 0 \z ftionx ^ £ «S6S £ ttiJt ©5B ft t° 

^>^M*^o e t ftm-5 o 

[0 0 9 4] Bl7tt*l e>«5fik iP"6<fi:ia*Rlft*«ff 
ns* 1 (03Ite«« I ' «2<DjRJft. fip-6«e*©*8 

mxmz&%mmi)mt>ft%m2<DW&mmv £ft^ 

tt«Hiate»ft*LTV^. Hi 7 IcSSl^TX 

(N) ttSB l ®3Ste«« I ' fc»2©31<E««ir 
»l<B«»ft^LT43?K Y (N) fi%l(DiGfi« 

i' t»2a)anE««ir t©*2oa»*sitvi 

» 1 CD3MEfi« I v ^6»2©3ffiC<H«ir ^<DW 
(E««©«<fc*JWf«JB l (N) KS^Tfrto 

n, ^ 2 CD3S«Sffl*SI T **&*1CW»IE««I ' ^<£>3! 
C««©SCft ! MBfrttft2©**Y (N) KlStJ^Tfrto 

te»N©l8»T**Sl<B*#X (N) ftiHs*.5£*K 

ct 3 «Mft**fT ton* . * ^ Tfi*ft« L ifim 
H0CftN(DH«[T»*}B2©*»y (N) cfcOt>f£< 



[0 0 9 5 ] ^0^^)113! 1 (Dm^-X (N) ch^SlCT)^ 
(N) ctt)t>iSftffiim(7)»2a)«J»Y (N) chcon 

■90«»S8^t©tt*©r90ifti:cts, as l cogi 
2 03IC1R«ir <0KftW«BT»4Jt««li!B«l!l 
^(D<h*S*ft^L^SBi<o«[*x (N) i 
0 fz 2z LX hfzfz~£> \z fiS jKM ft frA ft ^ # S 
T*£ 0 EP*>, il**?»L*Wj:t)fB;<&-3fct#, HP 
•6»2©MY (N) J:Hi<^fc<!:tT&Wtf 
fc«:%ti£»«lft**IB^Sn«tl^&T»*. SI 2 COS 

fta»i©2fi«ar &ff2os«i«i«]i > maze 
[0096] &^9T«HcDXtEfl«3»tfl[ i (omzmm 

I ' ^feoTiSffl^^tenxii Si St 

So £<0ttW£LTttBfbjtt«, HTcttJg, XttNOx 
[RiR^J ft ffl V > £ ^ t A* T * £ . N O x » JR38 » flSfll£ 5 
rtt*WS^^*RJt*«U — ><Di*JcNOxftKiR 

K, th'JWNa, U^ALi, iri/OAC s CDJ; 
^^T;U*U^)S> nUOABa, AJk>-)AC a CD J; 
5347;W*U±ai, 7>^>La, < 7 h 'J ^ A Y<D<t 

H7C«flt*3cfct^N O x 86JRM t)»ib«UEft* LT43 0 . 

[0 0 9 7 ] HI 8»4ffl«SJt-fe>U- (H^-T) c^tfc!^ 

ttj*««En43S«iJtA/Ficj6i;T«{b'r*. fots 

So 

[0 0 9 8] *t:01 9ft#BBU^O*lC!)a<6«« 

i' &£tfm2<Dmfemmu' \z&tf&m&m'mz-D\,* 
xmmmzmwrzo mi 9i4H**ffifL«cj*-r-5^D 

y 7 EGR$iJfP#2 SCOBB^, EGR 

^> ffl«Jt, «»WrJB*J:WH»*ftS:lxTii*. mi 

I • T»4^Dy h;U#l 7 0B«»4»**«fL*«W<«i: 
S i:^niilffi<^ b2/3 BBSaffiS T»-<r Hit^c 
-&L66btl, EGRM»#2 5<DBB«»4B*ft?»L3a«iSS 

^tlSo ^^c> HI 9lc^$ns^JTf4® lcDilfetiit 

ffittit »4 tor * 0 u - > ft u - > ssos it t s nt ^ 
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fto 

[0 0 9 9 ] m>!fc*5igSl<D&eSttI ' TttEG 
R sg*«KIS 7 0 /t— fe >httt0, £«Jt**to-r*>fr*6> 
D U->ftU->£m<hftftck5lCXny F;i#l 7 
© BBS* ct E G R f6!l?SP# 25(D HB/8**fH1» $ ft* * S 
Sl^CWSt!' TttflEtS±?E^;TDCmilJI!8« 
**f**firtonft. d<3±l^> *tl*BH^WaSttS*» 

ffir l < ft ft tconxiK a , mM^Tmm eEh 
mmmiimwG sfim<te&\z-DnTm<tez><> ft*, 

#Sn, £©i*EGR*J»#2 5 fc£Kifi< *TBB# 
i±L£)£>nft 0 XDyWU^l 7S:±Hiff<STBB^f 
ft tJE*»»<3D*8«iS 5 rtCDffi***ift< 0:4&«6HEEt6 
JE*#/h3<ftft. /£8§EE*i^/h$<^S<hb 0 X h>4 
fc:J:ftffilBtt***/ha < ftftfc*fc*i8## 1 
/h£<ftft, HP*>> 7-f KJU31<E«P^tt«H*#l CDJS 

#-£Li$6£nfto 
[0100] — ttM03l1Efitt#t% 1 £>5HEfiS*§!i 

o ©wa** 2/3 BB«saw> *E>±m^ft^x r- * yttic 
EGR^fgia (ens) Srfn^aAs^rtaBaoaMESs 

1 G>5HEfiW« I ' *63B2<3!>3HE«*ir fcfEto 

IGfi«] I ' -ettflSW* Sfr tonT^ftM^fTton 
ft. Cl«)fl5 2cOiHE««I"r tf^Pvh^ntt- 
»«r»liT±H«!BJwfi6KFSn, EGR»2 5 <BBB 
«ttB*ft«fL***i<a:-&i:**l3/jN$<*ns. * 
fc, dCD31«H^ir TttEGR*»4»*ftffifL*Si(B< 
ft * « < ft 0 , ffitt Jt \tm^M.^s L < ft ft « £ 
/h£<ftft. ffl«SltttB*»WL*«Sf<ft-pT 
t)U->^«8Jti:Sn*. *fc, »2<3E)«IE««ir T 
««9*PHi&KF«B 0 S fiffitt Ji JEjft TDCWiBtStlft. 

[0101] 120 (A) «® 1 ®3£fiRJ* I ' \Z&Vf 
ftS«£«8J*A/F£^LT^ft. ID2 0 (A) £43^ 
T, A/F= 1 5. 5, A/F= 1 6, A/F = 1 7, 
A/F-l 8 TSSnS^iSB*^ isatitw 1 
5. 5, 16, 17, 1 8T'£ft<h^&;^LT:fe*9> & 
tt»IHOffl«Jt»4Jt«E»fc«tDXEa66n*. i20 

(A) £SSn*J;3K#l©*te«WI ' Tttffl*8Jt 
**U->4:ftoT*D, JEfcSS 1 <£3&tE£li£ I ' TteB 

**Wr l *«« < ft a s £ a«^«RJt a / f & u -> t $ 

nft* H)"6, S*ftWfL**iB:<ftSHt*MS«E^ck*5EJ» 
B*«dKftft. «-9TB*lWlfL*fi<a2iB£EGR 
• *<ttTa*Tt>fi»«flS*ff"5il4:««T#«. EGR 
*SiKTa*-64:S«Jttt*:#<ftD. ttoTH2 0 



(A) l:^$n^.J;5i: B*ft?Hf L < ft * ftx 
& tRSflSJt A/F***#<sn«. @ fli&tttt a / F # 
* * < ft ft B £ ftft ttlfr* tt r&I±L/, «e^Tl?*ftl80 
£*BIt £ U - > fcf ft fc Id #38 93 IC £ ft 31 tt 
L #<S < ft ft C^ftT S Ot&MSJt A / F *** * 

< snft. 

[0 10 2] ft*, 020 (A) £*anftg«£*RJt 
A/FBB2 0 (B) H*$nft<t"5(wffi*AfflfL45ct 
^«H@fi»N©Bttt UTV^^O^T^feROMS 
2|*!KfEtg£nT^fto 3*fc, «M12 0 (A) fc 

a«^«sitA/F t-rft©tCiEjjgft^ p >y i 

7©B«IBaST3&«H2 1 (A) t«SnftJ:3^1l* 

*ROM3 2^J(-fBtt$nT*D, «M@2 0 

(A) t*-r@«ffi*8JtA/FfrftOIIi&SftEGR 
«l»^2-5-<OS«WB«SE*«H-2 1 (B) ■ irSSiaftJ: 

<^»Tffi6ROM3 2WiClB«SnTlift. 
[0 1 0 3] 0 2 2 (A) tt»2(D«5#k fiD^«e*^«S 

fet^ri i: ft #il co*B«l**ff ton ft # (O B 9&Kktk A 
/F^LTI/^o ft43, HI2 2 (A) [Z^XAXF 
= 24, A/F=35, A/F = 45, A/F=6 0T 
■«*nft*tt«ltt**a*fflil8Jt2 4, 3 5, 4 5, 6 
0£^;bT^fto S12 2 (A) ^^$nftB«35«SJ;bA 

/v\xm22 (b) iw^^nftj;aiwB^?tL*cfc^ 

tll^lHJE&N COM^ <h ITV^ r<0»T^«6 ROM32 
MICfeig$nTl>ftc £7c, ffl«8Jt«:BI2 2 (A) 
TB«^«8J*A/Ft-rft©JCi^Sft^Dy HU#1 7 
(7)I»ST^12 3 (A) t-^$nft^^{CB*ft 

ROM 3 2rt^lH*SnT45D, ffijKJt «: H 2 2 (A) 

2 5©B«BBaESE^02 3 (B) tC^^nftct^^B 
*llWL*«k««Hia(E*N©H*tLTVy^©»T 
?-i£ROM3 2rt[3ffi1i^nT^fto 

[0 10 4] ^/c, »2©«R«|*tfTtonTVifti:#fc»4 

©*TfftROM3 2rt^BB*SnTlift, 
[0 10 5] ^I3gj2 5fe#HHLt?t5**lS*«8«)a(E 

ft*^g*^#iJS«snft. y^if l ifi-ty hsnx^ftt 
^^^X-r-^^l 1 0 1 HJiA/TB*ftffirL 

(n) i0fe*€r<ftofc^5*^*jgiisnft. l 
(n) ©t«i:ii^fyyi i o 3 izmz-v^m^m 

fiSA^tonft. — Xt77"1 1 0 1H4B^TL>X 
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(N) lZUr>tztm?j*l£ntct%lZte7,^y7°l 1 0 2 
(•Cit/uT:?^ I ifiV-fcy H2fU *raf7 7 f i 1 

[0 10 6] Xf7^1 1 0 0IC*^T, ttHoaHEtt 
ffi#J8 1 ©»IE«« I ' TfeS^tfeST^^d/I^-fe 

0 8^Jt^H#ftffirL)6«*2 0«»Y (N) 

<fcofc^5*#«8Usn*. l^y (n) ©tstcn 

JRfiS^fTten*. ^7-7^110 8K*3^TL< 

y (n) fc&ofctwsuan&tSKtt^T-y^i i o 

[0 10 7] ^T77°l 1 0 3T14H2 1 (A) t^f 

7 7 ^WD7iMi 7CDa«nasT*<ji:ffla 

XD^ 7OB§E^(0B*ll*STi:Stl 
»^f77°l 1 O4Ttt0 2 1 (B) C^fv 

y 6 e g r fww# 2 5 <o m umm s e ww tts $ n, 

*l^f7^1 1 0 5Ttt»*8Ka*m» (HjS* 

KA^Mftch^T) GasWHiitn, 

1 0 6TIJH2 0 (B) (C^T^yy^e>a«2S«KJtA 
/F#j|tti$n5o *rar7 7°l 1 0 7TI3:8A2S 

a t BWfflJRJt A/F JC*^liTffi«Jt* B*^ 
B8J*A/F tT*©«Cs»fitt*8»****Q**»fflSn 

S o 

[0 10 8] ±ab&«k5^JCiS»ilS«l**ff*>nTVi* 

t * \z \*m^fm l x temm B4Eft n **«{frr * £ * o 

y h;U#l 7C0|B«*J:lXEGRfMW#2 5 (Dfflmtftc 
ST, S Ell— ifc^L^^n^o ffi^T^J^-tfE*^ 

E G Rfflff m 2 5 0nft#tftft; LTRAaai*«ftt 
*£LB£fU u0«lil$n/:8A^iG a CS^^Tl 

[0109] Xf77°l 1 1 0TBi24l:^$n^7 

©b««»****q *raj77°i 1 1 1 

Tte[22 3 (A) fc^^y^^XDy 7<D 
B«MflEST***ttJ;Stt*. *raf7 7°l 1 1 2T 
B0 2 3 (B) i:St77^bEGR»M2 5©a 
«HB«SE**l|[aiSn, EGR$!$9^2 5 ©Ml£#*;i<Z> 
B*W*SEta*l*. *rax7^1 1 1 3TI4S 



ssKStt a j . 8§ ic cfc d «t m 2 ntz m a gsaua g a * 

*raf77"l 1 1 4Ti»:»' I i1S^fiQi:®A 

S!«aGa*6*iB<offl«jt (a/f) r ^msn 

*raf7 7 c l 1 1 5TteEI2 2 (B) (CStV 
!y^6B«^jBJtA/F**jmj*ns. *rar 7 
7°111 6T?tt*KflDS*SJt (A/F) R ftfBttffij&Jt 

A/F±0t)*#lr^S^3&«WB»J*tl*. (A/F) R 

>A/FOi*l:B^fy/l 1 l 7 KiiA/?*Dy b 
^txt7 7°i i 1 9^itt^. :nwtLt (A/ 

F) r SA/F©(!:fdi7T7yi 1 1 8 HfllA/rffi 
lEffiA S T*«— £*a;EttJi*-&L«>Stt, S^TXf 
7 7'1 1 1 9 Af77°l 1 1 9TI17D7 V )V 

#11<D ®mm& S T [CffilEfl A S T SrjDff-r* ^if: 

j:o«»W3S:Bam«sT*«j(Hisn, ad^h;u#i 

(A/F) r #B*$«JtA/F<hft*<k 
[0 110] ^(^^5 l:^ 2 0«^TbnTt^ d: ^ 

\z l xtt«H BeftN ««»b-r « £ *r»«w 

»** Jfc «: % £ g*A?Sr L 43 J; ^« 15 IhI^^C N ^ i: @ 

ens. Ms»iwtaQ3Wii*i*u«6 6ftTffljBJt 

* B Jt A / F * 6 i fi«Sit *« B *&JBJt A 

[oiii] cin^T^^^^^^^fss^^tT 

tl, »2©«S«5^tftonTV^t#fcffl«Jt*«Xn!y b 

;u#2 o<Dm^mt^^^zt\z^^xmm^n^ 0 
L^vu^(o{&MmMwni^nx^^^\zmnmmm 

vzwmt* ^ch^-e^su, ^^2 ©«s«*«fTfcn 

Tir>*fc*fcffl«Jt*EGRfH»#3 1 <DHl**j(Mfc;£ 

* S d t \Z «t o T mu f P T S £ t "C * 3 o 

[0 112] *3fc*»tfTtt, B9 (A) ,010 

(A) S^Bl 1 (A) \Z7Ts-t JBISK^ — KWffc:, Jb3zE U 

^XtUT©EGR^©«J;Dfc*8«sa5rt«c:ttlll6S 
n§ E G R^A©l^>^l«i^T$n, 0 9 

(B) , 110 (B) StfHl 1 (B) fC^T^fjfre*- 

^ t&«>Fffitt^ t LXCDE G R# X^fiJ: D 

s 5 $ ns e g r < «3^h t ^ ^ 

[0 113] 3EC#*JS»»Ttt, *ffi»|Hafc0K«S 
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a c: <t & < mm&mttemm^mmmT-mj: o % 

* RljlHStt^a J: 0 < tto & t * KBfblfcS L55 
* 2 2±K#«L&^cfc3lc, JEffitttt^Satf^-f 

h7^;v^ 2 2oiaa*jnt»"r'<<rt*«i«© 

[0 1 14] **Jfi«IB^«fentf, |7i:^tJ;5}:A 0 

38RliUT<Z)S3RKK • gtt»*JfttH»J 2 6 Ij&V^W* 
N^^JU^ 2 2COfiSfg5 4{rffij^^n, U9 (C^ 
T<£3K/^^:xl/-- h:7^;i^ 2 2 0PSB5-4*ffl 

^al/-h7^M22 ©Kill 5 4 Zft&WfrT- 
^f^*aU-S7^^2 2<0RSS5 4<£>±®<hT 
B (0 7 #bs) ^i^usns. yl5^*n. 

Tizn^mm^m^&^'t^t^'Ts^^o ±mi>tz 
5 4 _h<&»*»js • m&mmm&M 2 6 1 cb 7 # 

BB) ^ilfttlTl^fe^ rt'rj^-x.l'— Y7<< 

)v& 2 2 (omm 5 4 <^rt@i$^^^®^ • f£&»mtkmm 

16 1 (B7#») ^ftU^l/^TSoT'bMt 
[0 115] M^**Jfi»J8tc±ntf, ±i^bfcck5H 

3. I/- h 7^ )V* 2 2 0|ffi££ 5 4 

*. aftWf^^U-h7-fJ^2 2<Z>HSfig5 4 

a u- h 77 ^ 2 2 <ophii 5 4 tm±(Dmmmm • s 

ttK«JSU»J2 6 1 (B7#H) S&3t»fl=£LTl>* 
fc*, Aj^al/-h7^W 2 2<£>HS£5 4<£>|*]ffl$ 
©e*»a-igttK*JfttH»Jl 6 1 (B7#HH) iffitE 

[0 116] *fc**tt»»K«fcntf, + 



r^n.i/-h7^ 2 2 (Offifi 5 4 SiSifiT-s^* 
$22^ t)iM^xisn©TSii:iait i ^ 5 pji 
I) (an #98) 0 

[0 117] Sfc**Jfi»»Cctntt, H7SMH1 0 

4<ort«tc— ^pWfcfflsianfcisja^ 1 6 2 sK^-rs 

1#\ /^^a-U— h7j)V$ 2 2 ORRS 5 4(21*19$ 

^22 oma 5 4 <ai*i8ise>»£»jK • sttK*tttU3H 1 

6 1 fcckt); /N°^^^^.U-h^^;i/^2 2 ©PIUS 4 
^r^^COaSzT-1 6 2^fY^l/-h7>f^2 2 

©Pii 5 4 ©fiffli:stiTKftl*St* - t 

5Efc**JfiJgllfc«fcntf, Ar>{+al/-h7^M2 
2<DPS|g5 4©rtBB^— ^M^Jfi*$nfc»3ia^l 6 2 

- h 7 ^ >>1^ 2 2 <7)PIi£ 5 4 ©ftglto&SiKK ' ffitt^ 
SfrftEtS&ll 6 1 C e i;DAT^^l/-h7^M 22© 

mm. 5 4 ortwcDfisja^ 1 6 2 *BMbi**-r*HMbi*£ 

f^fflS:, Af^ 3r3- [/— by >( )V& 2 2 (ORSli 5 4 CD|*J 
"flBfc— WfW^ai*Sftfc*tt^ 1 6 2^^ifj$-ti-^^i: 
f-<t^T{EiiTS^i:*«T#-5 (Ell 0 #as) 0 
[0 118] *fc**J|»tt»C«fentt, ftft^*©*- 

sa^sMWbT^fcfto^^b^atbxtttt^as 

h^>r;^ 2 2©P»B5 4SHia-r«t»ft*f^©«Eft* 

f 6 2*«-?-«)*S»lHatlTL*3(OS:IBiJ:t- 
(0 1 1#M) o 

[0119] &ttmffiMm\z&ft^ mawtttifi 
«&^»*«--B9M^»{b»* piffiaa^ a a v) % < & o 

cfe 0 ^St < & o fc t * t'Kfb^S b 5 S -^PgiS J^T0 

)v$>2 2<Dummm-t£tiz>zt\z&r), 

URia? ^■T'-f h^^;i/^ 2 2±IC*liTjW* 
£»-r*^ta<»fbl»*1i:U«>6n-5. ^(Dfztb, SE 

r - w ii tttiawLfca^HifesrauT-i-© n s 7- & n$ * 
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[0120] *fc**is»»KJ:ntt. »a*«mi#* 

t SHbl$S oiHga&T-ffi J: 0 ^ < & o & i L T 
< & o & t # fcKflS&S L -5 -5 -«RSJXT©I©tfi 

5 \z, timw&^m^w^^ *=l v— h y ■< )i>$> 2 

mwrnm^mitT- lavi^ ^ u- h 7 ^ )i?±\z 

mmm^&^-mmzmitm^ 
m$!km.Tm<£ k> g, < &o ft t lt ^©^mwi^-ft 
#SHbi&£>5jig«i^Sck d 4>fr < & o fc t * izmim 

h7-cM2 2±tcit?f L&^ c fc5I;:t- ; 5-<!l7!>n 5 # 
[0121] *fc*^us^«gicin«, ;<f^*ai/- 
h7-rM2 2l;ji)f§nT^?)li» • ffitt^^Sc 

©«a8rP#JW3fc£3S LTl&££n£©i:ll& 0 , fiMSHp 

6 2*5/tf-f*aV-h7^M2 2±^ji^lC«l« 

1±l?^-iCj;0> »2££fET3Cli:&<^©»3^6 2 £ 

[0122] &tz*mMMmiz£tax. a»«^atuT 

©SfSUJJ&AMl^ SCDJHSFE— FWr (0 9 (A) # 
H8) IC, jB*©B£*#l^-^£fc**«tt;tf;*£LTffl 



E GR*'X©li 0 5 EGR# 

3©$?^- KH3 (1219 (B) 0m) IZ, $©5E£ffi#i 
If- £ <t ft S E G R# 7-.©ffiJ: 0 t>*8&£ 5 F*3 $ 
il5EGR # X ©S## < flt;W3 <t /v WSfli 

E GR*'X©IJ; D t>»lj^ 5 ^CW^nS EGR*' 

7, < «t « <h h £m'£. l- & t ^&umm^mT^ 
nztub, ffflttoi^tc^snsHc, co 

MIC ^©fg^ffi/^h?--^ <h&3 E GR*'7ffliJ; (p t> 

h Eft^L l te^i&uwM&mn tsnztzizm&xz # 
r #7s (Dmx <o <b»Mm 5 1*] i:M$n5 egr^o 

7^M2 2 ©-7j©«®±(C«iT^Jt«L- (121 1 0 
(A) #BS) , /•5f^+al/-h7^M2 2©-?-©S 

ffi±<Dmmwm • m^mmimme 1 2 6 l^m&m 

^tlTL^cT^Tfc. ^f-f+al'-h7>fM2 2 
il/-h7^M 2 2 ©Pili5 4©l*jgR£iii§LfcH 

c, cotti^7,i;=to, A^-f hyj)V 
[0123] ^mMmrnvrnMrnxte. mm^mmy^ 
n « . ±a u fc3ws»» t s «n*©»* * *t * j: t 

=f-tz.\-rxt£ <HC^CO fc^-fkf^ Ctii'TtS. fill© 

C, U y^tf^Zim LTNOx ft^STS C i 
[0 12 4] «T. *»W©rtj|R«H<O»»f|»{b(6«03 

m=<Dmi&Mmiz-z>\,>xmw-rz>. -^mmmm^m^R 
zmm\t, &&T2>&*m%m 1 -in 2 5 ^mMLxm 

rnx&z. *mffimmx\m 1 ^x.tzm^m^y ^ 
)vi? 8 o*^ffl^ns-©(cjDA, gi2 6 

ilTOtSt-^ (EHC) 8 l*«fffl$tl5. 1212 
6 «jSa*3t^M*E 7 8 0©fci*lC«mh— ^ 8 1 £ 

^ttfcUl 1 tR«O0t*5. 
[0 12 5] **JfijeffitJ:tl«, S^T^Xf ©^"Sfi£ 

i zmz-tzmzT nmy a 8 o ^vt^^ ^o. v— v 

7^fM2 2J;¥] fctl^**Xoit^a©T»ftfflllSSg$ n 
-5. ^COTzU), J^y-J *a.\/—by 4 2 2<Dm?£S 

A^mwt^m-n.^y.^mn^mu^^t^z/^^ 
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nTL*-5CD*lflJt-r*i:5Mcfc, «tt^fflllE7-<;^8 
0 fttygiB L^fflST- 6 2 ftflfcfc «k 0 KHLI&f£-f£ C 

k j; o x t> ±js l r^mmnm t mm ©as* feirr * - 1 

[0 12 6] EiT* *56l80)rt*8«H©»«*^ifc;ft«© 
tfflsflitt, »»r*j£*l**Bl'HB2 5t#ILTK 
»T*5o **SS«JI8Ttt, Ell ^bfcA^+^U 
nXV^^lCJnA, 02 7 ffi#-fe>U"4 3, 4 

fcB9 tmzmMom-e&Zo mm\z\z, 027 ca) 

tt»««*Aj|/7 7 3#*«affi»fc**i#©B. 0 2 
7 (B) «»M«»A^y7 3^Iifitt:*5i:^© 
B. i27 (C) tt»»flm/^7 3^H/UffiI 

[0 12 7] j*ft*8Mft;tJl/^7 3^)ilH8£tegtC&££ 
02 7 (A) »»«ftW?7 3S 

*2 2*aiftU *»fc»z:a»7 2*a»U 

SK«a/t;i/y7 3Siiii/T»*fi:Hsn5. 
;u*2 2tCcko-p#wt3jsa$n^c, ^1^^^!;^ 

;U^7 3 3&<iK«fflllJC«IO»A&n^i:, 02 7 (B) 
K^T-kilC* $mWWVV77 ■ 3*aiBUT4r--» 
4f2 3rtJC*Abfc#«jtfXtt, ^T^-a£S7 2^® 

(a) ^sb&«-&tJ4iisifii*tcaaL, ak«jc«— a 

iS7 lSliU S^#ft«J«A;i/^7 3£a>flLTj# 
gflCl^ni). -t<0B, /^x^^^.l/-h^^JU^2 
2 tctO— BtW^lilSISnTV^att^ 6 2tt, A 7^ 

+ai/-h7-c;^2 2^6DMfi, ®m=Fmmy j 

^8 0i:i0tME$n5. *^TMMAVl^7 7 3** 

5fc, »— a»7 irt©EE*<t»—a»7 2rt©ffi*t 

«^»4ir— »^2 3rtiz»A1~*c:£fc<*0>S3: 
»ft«»A;^7 3*aia-r*. aarra.t'S 

ae*»*««o»A6n, m^nuR?* sow 

[0 12 8] H2 8tt*SSjg«S80T8B«7>r;^, r> 



^r-y 72 0 0 £43HT, JBE*-b>-9-4 5tJ;t)8e*iX 
<£>MEE A P D #f Hfi T P D ct 0 iffi l^S***** W S ft 

NO<ot*i:u, «i^fljtE^^;u^8 ofti^ft 

772 0 llCittTo CIOMITPDH «tt^F»lE7>e 

8 o 8 o 

SrH&to&tictatKsan*. ^72 0 n?n 

*^iA;^7 3^0 2 7 (C) tSW/Uffif 
M0M6tl§ D *rar^72 0 2TH Mitf 

[0 12 9]»iTXf7 7 B 2 0 3TH T8MH:7^;i/ 

^> 0*0, «ja^»iE^^;u^8 o*S43nft*5 

J&>***M»rSft*. NOOci:^ JE^-tr>1^4 5 

T^&^i^iCte, »effflffi7^M8 0C9f¥££« 

«ffi^>r;u^8 o©#fflfW?93&«««*n*. ye 

S O^D, J£t}±y^4 5l:itJR*iiin& 

/E^chEE^i-t:>1j-4 6 tCct Dtt*.i&*ftfcJE#i©*fiE 
A P D **Hff« <&H«ETF * Tf£T L, £: i: # B, Wirf 
m^y^JV^ 8 0©H*^J»TLfct4HlWfU 7x7 7° 
2 0 5fcatT. Xf7 7°2 0 5t(i MfffifS7^A 

M^n^o ^^f772 0 6m s^m^A*;u7 

7 33WB2 7 (A) t»-TJB«ffi«XttB2 7 (B) ic 

[o i 3 o] 02 9tt**jfi»«©«fi^ihlffi7>r;i/* 

8 o©#aww<osai*s^bfcBT*«i. 02 9^^t 

iil:. rt*B»Hoa*ate*«!fton, #ft«»/t;i/7 
7 3^JBMtt«iaS«tt«t©BT«JD»A6nTVift 

0 <DJE77«^ A P D**PB«T PDct0fgJ<7i<5ch (WW 
T3) , »»«»/tJU77 3««yt>f/tX(t«K:«10aA. 

0 ©sasjfip^ff m^wuy j )v$ s 0 
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an, *sm»*a;u:/7 stimmmizyjvm^zft 

[0 13 1] **j*»»fc«fcntf, »««l»/x;u^7 3 

afi aw / n° x i c sb s a nt ^ s t # tc # * * v n° t 

W U- h 7 )V& 2 2 crjP®£g 5 4 Sraiflf £ Ct4 
< AW A** 1* L & £ n-5 d £ IC ct 0 , llBffi 7 4 )V 

W"£i&g&<. Ar-f*al/-h7^J^2 2 2rAWA° 
7s^tLtb<b ntz.%mil* \Z £ o Tfctt^fflJB 7 W 8 

[0 13 2] 3Efc**«»»(CJ:n»a, Wtt^JlBJB^-f 
;U^8 O^fiSja^ittWb, «EAPD*«aiTPDt 
@*_fc<h#fZ, ftja^fX**^? 1 ^ b>w;k* 2 

^^av^w^u- 2 2 S/H/US 

n, mn^ffi&y * jit? 8 o caewwaLTv^^ 

t#tJ4#»^X*V^-f 2 2&A 

h7^M22 £ AW L» 6>nSifcK**&l> £ £ 

l:»»*X^T>f+al/-h7-{;W 2 2 &AWA* 

TUTlt3©l:^T,- ^+iI/-F7>fW 2 
2<0lWK5 4©lg*»]K-ffittl6*iSHi*ll 6 1, 2 6 
1 (H7#flH) O«{fc»*fPffl3Wa*oTL*'5<0«rB 

[0 13 3] *5EWOrt*8«BBO#iS*Wfcft«© 

tffpffltt, «ifir*jft«rl»*Bll-'H2 9*#Il/TR 

fflteKraatT**. 03 ott/^+ai/-H7^ji/ 

^22 fttf«*KF*IIE:7 -r )V* 8 0 ®flktttt*lEltt[«MI| 

oflffi7£m&>± iztezt. jams* Lt^t n « s n, z.<d)v 

3 O^fck^HifXfyT^S 0 0fc*l>T, ±»« 
Ar>f+al/-h7>i'M2 2(Dj5ii 

±fc?S:ofc^5^WJ»fans. NO©t*l:ll At 
^^zlU- h^;^ 2 2(OSKIIttSlsltt[ffi19&IKttT 

tt & tf 5 - £ fc «fc 0 , # 7s ifii* B ^'J.^fCSn 
£0 YES^ch^ A°^^.aU-b:7 

>r 2 2cD^»^iEimufc<h^(w«> x^^y2 
7'7 3^@2 7 (o iztts-t^vizj^ ^Tsitmzmm 



ana,, 

[0 13 4] ^^T7f 77'3 0 2TI1 Ttffcffl'J^W ;U 

mmitffi7^M8 0 <D$&mmm\B\m 

d^jwans. Nooitcn {Rtt^ais^^;^ 8 
0O*Wt«B*«»e«KT'«, ^f77°3 0 3l: 

9> att^fflffl^-r^S 0©*Jlt*»*«IB|«Lfct* 
\Z\t, Xf^7 e 3 0 4i^^T^»OJl^jl«51 
SstCMan^o »^f7/3 0 5K:£>^T, #««J 
IA*;^ 7 3 #*AW 6Watffi«X»4ifi«ffi« 

[0135] m 3 1 tt^sasjga©/^^^ ^^.i/-h7 

^ 2 2 R«fi-?}«7^ 8 0 
M»©M^LfcBltft5o 03 11:^51:, S 
fWT5;i)^WT 6 ©bok:, ±a«7^;^T»-5 
A°5W ^^l/-h7>fM22 ©Bl£#E*»lHia*^fTS " 

fc^TW^u— h?-*;^ 2 2^6iS[tHanfcas»c 

[0 13 6] **it»ak:J:nH, «ftt^ai«7-r;u^ 
u—h'7^;u^2 2©«jt«9»isitKj&«*Ran (h§p^t 

5^5^16) , ^^iT«St^Jf8tS^^;U^8 Oc^ffit 
»*»Sa[*<*ffan« («pMT6*>6WflT7) o 

<DtL&>^ mo sift^a} je 7 ^ 9 CD » 

***fran, /t^^^^ix- h7^Mo)K 

rtis^ >f ;u^oitittt#iatt^sif ! Tan*»'&j; 0 1>, 
jf *e ^ jiifi*iaai[3&«i8tf a 0^ & 

[0137] jkt, *5e^<ort*R*Mo»»»ft:««© 

ffltKffK|«T»S. i3 2tt^St«J«y^U^7 3C0-^ 
«ffi«t*»^©«n^:j©|(l«g*bfcia2 7 (hBK 

b«oht»*. panics, 13 2 (a) ttwawaiyt 
)\,y*7 3fimmiLW\z$>z>£g<Dm* 032 cb> 

gM/t;l/7 7 3**A>f^ffi«Jc*4t€f<3!)H, [13 
2 (C) fii^i/^1.7'7 3#iBaffi«fc»*£#© 
BTft*. 0 3 2tr*5V^T, 8 2[j:i^M»!l^ 
LT'J->NOx ftfeStt Srffi^F L 7 ^ )V9 Tft ^>o A°^ 
^^rLl/— h^^;U^2 2C0Plii5 4CD|^fflt3— WfWtC 

««sntaef i 6 2*®W)Z^z>£i* (hio# 

RR) * ^^0, B3 2ic^-Tck3ir, »I«/\^7'7 
3^JHttti:tt (El 3 2 (A) ) 3^&iB8Effi« (0 3 2 
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(C) ) fc-W Oft* iM^Jl^t 
Jl/77 3^1^51 (113 2 (A) ) ^f)/H/Ufii 

(113 2 (B) ) ^^ITWI (113 2 (C) ) \Z 
«JD»A6n«t#, SWWJ^OHC, CO, NOx 

A'f^al/-b7^M 2 2 «k ?> 
X afiCDTSMSfz rift * tiT L S 5 . T^Hifi^^T 
tt, ■tCDcfc'S&HC, CO, NOx^Mt^<, A°t- 

a- > n o x mjk fi s jf l ^ ^ j i/^ 8 2 ^iaa $ n 

TV>5. £fc> 'J->NOx»ii:J;DNOx»it 

m*m%\sizy 4 )V# 8 2*v^^=¥-3.U'— 

2 2 J;D^^^X^n^T^#J^@2S^n^fe^, A 
f^*i^h7^;W2 2£>HHI5 4 

7 3(3^I^CA^^l/— h^;l^2 2 .kDfcffls 
*^*n©T*fl»C8iEnTb*5HC, CO, NOx 

TfcL 7^ ;i^8 2^U->NOx»i©ftfoDl:IHb 
[0 13 9] ETF* *^^©rt«S*KIOfi^^b3$B<^ 
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(54) EXHAUST EMISSION CONTROL DEVICE OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make innocuous toxic matter in exhaust 
emission flowing to the downstream side from a particulate filter in the 
case of backflow of exhaust emission by preventing most of fine particles 
from being collected on one side of a partition wall of a particulate filter, 
and exerting the oxidizing and removing action on the fine particles on the 
downstream of exhaust emission from the partition wall so that the action 
of sufficiently transmitting the action of oxidizing and removing fine 
particles collected on the partition wall by active oxygen is transmitted to 
all of the fine particle to inhibit the fine particles from being deposited on 
the partition wall. 

SOLUTION: An oxidizer 61 for emitting active oxygen for oxidizing fine 
particles 62 temporarily collected on the partition wall 54 of the 
particulate filter 22 is supported on the partition wall 54, the exhaust 
emission flow passing through the partition 54 is reversed to disperse the 
fine particles collected on the partition wall 54 to one side of partition wall 
and the other side of the partition wall, thereby lowering the possibility 
that the fine particles collected on the partition wall 54 are deposited 
without being oxidized and removed, and a filter 80 as a means for making 
innocuous toxic component in exhaust emission is disposed on the 
downstream of the exhaust emission flow from the particulate filter 22. 
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3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The particulate filter for carrying out the uptake of the particle in the exhaust gas discharged from the 
combustion chamber is arranged in an engine flueway. In the exhaust emission control device of the internal 
combustion engine with which the uptake of the particle in exhaust gas is carried out when exhaust gas passes the wall 
of a particulate filter The particle by which the uptake was temporarily carried out to the wall of the aforementioned 
particulate filter can be oxidized. By establishing the exhaust gas adverse current means for reversing the flow of the 
exhaust gas which passes the wall of the aforementioned particulate filter, and reversing the flow of the exhaust gas 
which passes the wall of the aforementioned particulate filter One field of the wall of the aforementioned particulate 
filter and the field of another side are made to distribute the particle by which a uptake is carried out to the wall of the 
aforementioned particulate filter, by that cause The exhaust emission control device of the internal combustion engine 
which has arranged the harmless-ized means for reducing possibility of depositing without carrying out oxidization 
removal of the particle by which the uptake was carried out to the wall of the aforementioned particulate filter, and 
making the injurious ingredient in exhaust gas harmless to the downstream of an exhaust gas flow rather than the 
aforementioned particulate filter. 

[Claim 2] The particulate filter for carrying out the uptake of the particle in the exhaust gas discharged from the 
combustion chamber is arranged in an engine flueway. In the exhaust emission control device of the internal 
combustion engine with which the uptake of the particle in exhaust gas is carried out when exhaust gas passes the wall 
of a particulate filter The oxidizer which emits the active oxygen for oxidizing the particle by which the uptake was 
temporarily carried out to the wall of the aforementioned particulate filter is supported in the wall of the 
aforementioned particulate filter. By establishing the exhaust gas adverse current means for reversing the flow of the 
exhaust gas which passes the wall of the aforementioned particulate filter, and reversing the flow of the exhaust gas 
which passes the wall of the aforementioned particulate filter One field of the wall of the aforementioned particulate 
filter and the field of another side are made to distribute the particle by which a uptake is carried out to the wall of the 
aforementioned particulate filter, by that cause The exhaust emission control device of the internal combustion engine 
which has arranged the harmless-ized means for reducing possibility of depositing without carrying out oxidization 
removal of the particle by which the uptake was carried out to the wall of the aforementioned particulate filter, and 
making the injurious ingredient in exhaust gas harmless to the downstream of an exhaust gas flow rather than the 
aforementioned particulate filter. 

[Claim 3] The exhaust emission control device of the internal combustion engine according to claim 1 or 2 which has 
arranged the particle capture means to the downstream of an exhaust gas flow rather than the aforementioned 
particulate filter as a harmless-ized means for making the injurious ingredient in exhaust gas harmless. 
[Claim 4] The exhaust emission control device of the internal combustion engine according to claim 3 which has 
arranged the particle capture means equipped with the temperature up means to the downstream of an exhaust gas flow 
rather than the aforementioned particulate filter as a harmless-ized means for making the injurious ingredient in 
exhaust gas harmless. 

[Claim 5] The aforementioned adverse current means is the exhaust emission control device of the internal combustion 
engine according to claim 4 in which the aforementioned particle capture means carries out a temperature up by being 
made to bypass, without having the bypass mode you are made to bypass, without exhaust gas passing the wall of a 
particulate filter, and exhaust gas passing the wall of a particulate filter. 

[Claim 6] The exhaust emission control device of the internal combustion engine according to claim 5 in which is 
made to bypass, without exhaust gas passing the wall of a particulate filter when a particle accumulates on the 
aforementioned particle capture means, and the aforementioned particle capture means carries out a temperature up. 
[Claim 7] The exhaust emission control device of the internal combustion engine according to claim 3 which performs 
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sulfur poisoning recovery of the aforementioned particulate filter, and was subsequently made to perform sulfur 
poisoning recovery of the aforementioned particle capture means when sulfur poisoning recovery of the 
aforementioned particle capture means should have been performed. 

[Claim 8] The exhaust emission control device of the internal combustion engine according to claim 1 or 2 which has 
arranged the exhaust air gas cleanup catalyst to the downstream of an exhaust gas flow rather than the aforementioned 
particulate filter as a harmless-ized means for making the injurious ingredient in exhaust gas harmless. 
[Claim 9] The exhaust emission control device of the internal combustion engine according to claim 1 or 2 which has 
arranged the cyclone to the downstream of an exhaust gas flow rather than the aforementioned particulate filter as a* 
harmless-ized means for making the injurious ingredient in exhaust gas harmless. 

[Claim 10] The exhaust emission control device of the internal combustion engine according to claim 1 or 2 which has 
arranged the further filter, respectively as a harmless-ized means for making the injurious ingredient in exhaust gas 
harmless in the position which serves as a downstream of an exhaust gas flow from the aforementioned particulate 
filter when an exhaust gas flow is a forward feed, and the position which serves as a downstream of an exhaust gas 
flow from the aforementioned particulate filter when an exhaust gas flow is an adverse current. 
[Claim 11] As the aforementioned particulate filter The amount of discharge particles discharged by per unit time from 
a combustion chamber sets on a particulate filter. The inside of a short time carries out oxidization removal, without 
emitting a luminous flame, as soon as the particle in exhaust gas flows into a particulate filter, without emitting a 
luminous flame to per unit time, when fewer than the oxidization removable amount of particles in which oxidization 
removal is possible. And though the aforementioned amount of discharge particles increases more than the 
aforementioned oxidization removable amount of particles temporarily, it sets on a particulate filter. The particulate 
filter which carries out oxidization removal, without the particle on a particulate filter emitting a luminous flame when 
a particle deposits below a fixed limit and the aforementioned amount of discharge particles becomes less than the 
aforementioned oxidization removable amount of particles is used. The aforementioned oxidization removable amount 
of particles is dependent on the temperature of a particulate filter. The aforementioned amount of discharge particles 
usually becomes less than the aforementioned oxidization removable amount of particles. And though the 
aforementioned amount of discharge particles increased more than the aforementioned oxidization removable amount 
of particles temporarily, when the amount of account discharge particles of back to front becomes less than the 
aforementioned oxidization removable amount of particles The control means for maintaining the aforementioned 
amount of discharge particles and the temperature of a particulate filter so that only the particle of the amount below 
the fixed limit which can be alike and carry out oxidization removal may be deposited on a particulate filter are 
provided. The exhaust emission control device of an internal combustion engine given in any 1 term of the claims 1-10 
which were made to carry out oxidization removal of the particle in exhaust gas by it, without emitting a luminous 
flame on a particulate filter. 

[Claim 12] The aforementioned amount of discharge particles usually becomes less than the aforementioned 
oxidization removable amount of particles. And so that only the particle of the amount below the fixed limit which can 
carry out oxidization removal when the amount of account discharge particles of back to front becomes less than the 
aforementioned oxidization removable amount of particles, though the aforementioned amount of discharge particles 
increased more than the aforementioned oxidization removable amount of particles temporarily may be deposited on a 
particulate filter The exhaust emission control device of the internal combustion engine according to claim 1 1 which 
controlled the service condition of an internal combustion engine that the aforementioned amount of discharge particles 
and the temperature of a particulate filter should be maintained. 

[Claim 13] The exhaust emission control device of an internal combustion engine given in any 1 term of the claims 2- 
12 which are the oxygen occlusion and the active oxygen discharge agent which will emit the held oxygen in the form 
of active oxygen if the aforementioned oxidizer will incorporate oxygen if an excess oxygen exists in the 
circumference, oxygen is held and a surrounding oxygen density falls. 

[Claim 14] The forward-feed mode in which, as for the aforementioned adverse current means, exhaust gas passes the 
wall of a particulate filter to the first sense, It has the adverse current mode in which exhaust gas passes a particulate 
wall to the second sense of a retrose with the first sense of the above. If the amount of the inert gas supplied to the 
aforementioned combustion chamber is increased, the yield of soot will increase gradually and will reach a peak. The 
internal combustion engine which the fuel at the time of the combustion in the aforementioned combustion chamber 
and gas ** of the circumference become lower than the generation temperature of soot, and soot stops almost 
generating when the amount of the inert gas supplied to the aforementioned combustion chamber is increased further is 
used. Combustion with few amounts of the inert gas supplied to the aforementioned combustion chamber than the 
amount of the inert gas from which the yield of soot serves as a peak at the time of the forward-feed mode of the 
aforementioned adverse current means is performed. The exhaust emission control device of an internal combustion 
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erigine giVen in any 1 term of the claims 1-13 which were made to perform combustion which there are more amounts 
of the inert gas supplied to the aforementioned combustion chamber than the amount of the inert gas from which the 
yield of soot serves as a peak at the time of the adverse current mode of the aforementioned adverse current means, and 
soot hardly generates. 

[Claim 15] The exhaust emission control device of an internal combustion engine given in any 1 term of the claims 1- 
14 it was made to move the particle by which the uptake was carried out temporarily to the interior of the wall of the 
aforementioned particulate filter by reversing the flow of the exhaust gas which the aforementioned oxidizer is 
supported inside the wall of the aforementioned particulate filter, and passes the wall of the aforementioned particulate 
filter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the exhaust emission control device of an 

internal combustion engine. 

[0002] 

[Description of the Prior Art] The particulate filter for carrying out the uptake of the particle in the exhaust gas 
discharged from the combustion chamber conventionally is arranged in an engine flueway, and when exhaust gas 
passes the wall of a particulate filter, the exhaust emission control device of the internal combustion engine with which 
the uptake of the particle in exhaust gas is carried out is known. As an example of the exhaust emission control device 
of this kind of internal combustion engine, there are some which were indicated by JP,7-106290,B, for example. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the exhaust emission control device of the internal combustion 
engine indicated by JP,7-1 06290,A, the flow of the exhaust gas which passes a particulate filter is not reversed. 
Therefore, the particle by which a uptake is carried out to the wall of a particulate filter cannot be distributed to one 
field of the wall of a particulate filter, and the field of another side. If the uptake of the particle more than a certain 
constant rate is carried out to the wall of a particulate filter, the operation which is going to remove a particle will stop 
consequently, fully getting across to no particles. Therefore, in the exhaust emission control device of the internal 
combustion engine indicated by JP,7- 106290, A, if it becomes more than a constant rate with the amount of particles 
which flows into a particulate filter, the particle removal operation which a particulate filter has stops fully getting 
across to no particles in connection with the uptake of all those particles being carried out to one field of the wall of a 
particulate filter consequently, and a particle will accumulate on the wall of a particulate filter. Therefore, a particulate 
filter will carry out blinding and back pressure will rise. 

[0004] In view of the aforementioned trouble, this invention reverses the flow of the exhaust gas which passes a 
particulate filter. While preventing that a particle accumulates on the wall of a particulate filter by fully telling the 
oxidization removal operation which carries out oxidization removal of the particle by which the uptake was carried 
out to the wall of a particulate filter to all particles Though possibility that a particle will be desorbed from a particulate 
filter is reduced and a particle is desorbed from a particulate filter when made for the flow of exhaust gas to be 
reversed It aims at offering the exhaust emission control device of the internal combustion engine which can secure 
time required to carry out oxidization removal of the particle by removing the particle in the latter part of a particulate 
filter. 
^[0005] 

[Means for Solving the Problem] The particulate filter for carrying out the uptake of the particle in the exhaust gas 
discharged from the combustion chamber according to invention according to claim 1 is arranged in an engine flueway. 
In the exhaust emission control device of the internal combustion engine with which the uptake of the particle in 
exhaust gas is carried out when exhaust gas passes the wall of a particulate filter The particle by which the uptake was 
temporarily carried out to the wall of the aforementioned particulate filter can be oxidized. By establishing the exhaust 
gas adverse current means for reversing the flow of the exhaust gas which passes the wall of the aforementioned 
particulate filter, and reversing the flow of the exhaust gas which passes the wall of the aforementioned particulate 
filter One field of the wall of the aforementioned particulate filter and the field of another side are made to distribute 
the particle by which a uptake is carried out to the wall of the aforementioned particulate filter, by that cause 
Possibility of depositing without carrying out oxidization removal of the particle by which the uptake was carried put 
to the wall of the aforementioned particulate filter is reduced. The exhaust emission control device of the internal 
combustion engine which has arranged the harmless-ized means for making the injurious ingredient in exhaust gas 
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harmless to the downstream of an exhaust gas flow rather than the aforementioned particulate filter is offered. 
[0006] In the exhaust emission control device of an internal combustion engine according to claim 1, the particle by 
which a uptake is carried out to the wall of a particulate filter is distributed by one field of the wall of a particulate 
filter, and the field of another side by the particle by which the uptake was temporarily carried out to the wall of a 
particulate filter being able to oxidize by active oxygen or the oxygen in exhaust gas, and reversing the flow of the 
exhaust gas which passes the wall of a particulate filter. Therefore, while most particles which flowed in the particulate 
filter avoid that a uptake will be carried out in one field of the wall of a particulate filter, it can do an oxidization 
removal operation from the direction of the wall of a particulate filter to the particle of the downstream of an exhaust 
gas flow. Furthermore, possibility of depositing without carrying out oxidization removal of the particle by which the 
uptake was carried out to the wall of a particulate filter is made to decrease in the exhaust emission control device of an 
internal combustion engine according to claim 1, when the particle by which a uptake is carried out to the wall of a 
particulate filter is distributed by one field of the wall of a particulate filter, and the field of another side. Therefore, it 
can prevent that become possible to fully tell the oxidization removal operation which carries out oxidization removal 
of the particle by which the uptake was carried out to the wall of a particulate filter by active oxygen or the oxygen in 
exhaust gas to all particles, consequently a particle accumulates on the wall of a particulate filter. Moreover, in the 
exhaust emission control device of an internal combustion engine according to claim 1, the harmless-ized means for 
making the injurious ingredient in exhaust gas harmless is arranged rather than the particulate filter at the downstream 
of an exhaust gas flow. Therefore, when reversing the flow of the exhaust gas which passes the wall of a particulate 
filter, the toxic substance in the exhaust gas which may flow to the downstream of an exhaust gas flow rather than a 
particulate filter can be made harmless. 

[0007] The particulate filter for carrying out the uptake of the particle in the exhaust gas discharged from the 
combustion chamber according to invention according to claim 2 is arranged in an engine flueway. In the exhaust 
emission control device of the internal combustion engine with which the uptake of the particle in exhaust gas is 
carried out when exhaust gas passes the wall of a particulate filter The oxidizer which emits the active oxygen for 
oxidizing the particle by which the uptake was temporarily carried out to the wall of the aforementioned particulate 
filter is supported in the wall of the aforementioned particulate filter. By establishing the exhaust gas adverse current 
means for reversing the flow of the exhaust gas which passes the wall of the aforementioned particulate filter, and 
reversing the flow of the exhaust gas which passes the wall of the aforementioned particulate filter One field of the 
wall of the aforementioned particulate filter and the field of another side are made to distribute the particle by which a 
uptake is carried out to the wall of the aforementioned particulate filter, by that cause Possibility of depositing without 
carrying out oxidization removal of the particle by which the uptake was carried out to the wall of the aforementioned 
particulate filter is reduced. The exhaust emission control device of the internal combustion engine which has arranged 
the harmless-ized means for making the injurious ingredient in exhaust gas harmless to the downstream of an exhaust 
gas flow rather than the aforementioned particulate filter is offered. 

[0008] In the exhaust emission control device of an internal combustion engine according to claim 2, the particle by 
which a uptake is carried out to the wall of a particulate filter is distributed by one field of the wall of a particulate 
filter, and the field of another side by the oxidizer which emits the active oxygen for oxidizing the particle by which 
the uptake was temporarily carried out to the wall of a particulate filter being supported by the wall of a particulate 
filter, and reversing the flow of the exhaust gas which passes the wall of a particulate filter. Therefore, while most 
particles which flowed in the particulate filter avoid that a uptake will be carried out in one field of the wall of a 
particulate filter, it can do an oxidization removal operation from the direction of the wall of a particulate filter to the 
particle of the downstream of an exhaust gas flow. Furthermore, possibility of depositing without carrying out 
oxidization removal of the particle by which the uptake was carried out to the wall of a particulate filter is made to 
decrease in the exhaust emission control device of an internal combustion engine according to claim 2, when the 
particle by which a uptake is carried out to the wall of a particulate filter is distributed by one field of the wall of a 
particulate filter, and the field of another side. Therefore, it can prevent that become possible to fully tell the 
oxidization removal operation which carries out oxidization removal of the particle by which the uptake was carried 
out to the wall of a particulate filter by active oxygen to all particles, consequently a particle accumulates on the wall 
of a particulate filter. Moreover, in the exhaust emission control device of an internal combustion engine according to 
claim 2, the harmless-ized means for making the injurious ingredient in exhaust gas harmless is arranged rather than 
the particulate filter at the downstream of an exhaust gas flow. Therefore, when reversing the flow of the exhaust gas 
which passes the wall of a particulate filter, the toxic substance in the exhaust gas which may flow to the downstream 
of an exhaust gas flow rather than a particulate filter can be made harmless. 

[0009] According to invention according to claim 3, the exhaust emission control device of the internal combustion 
engine according to claim 1 or 2 which has arranged the particle prehension means to the downstream of an exhaust 
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gas flow rather than the aforementioned particulate filter as a harmless-ized means for making the injurious ingredient 
in exhaust gas harmless is offered. 

[0010] In the exhaust emission control device of an internal combustion engine according to claim 3, a particle 
prehension means is arranged rather than a particulate filter at the downstream of an exhaust gas flow as a harmless- 
ized means for making the injurious ingredient in exhaust gas harmless. Therefore, when reversing the flow of the 
exhaust gas which passes the wall of a particulate filter, it can prevent that the particle which may flow to the 
downstream of an exhaust gas flow will be discharged as it is from a particulate filter. 

[001 1] According to invention according to claim 4, the exhaust emission control device of the internal combustion 
engine according to claim 3 which has arranged the particle capture means equipped with the temperature up means to 
the downstream of an exhaust gas flow rather than the aforementioned particulate filter as a harmless-ized means for 
making the injurious ingredient in exhaust gas harmless is offered. 

[0012] In the exhaust emission control device of an internal combustion engine according to claim 4, the particle 
capture means equipped with the temperature up means is arranged rather than a particulate filter at the downstream of 
an exhaust gas flow as a harmless-ized means for making the injurious ingredient in exhaust gas harmless. Therefore, 
when reversing the flow of the exhaust gas which passes the wall of a particulate filter, while preventing that the 
particle which may flow to the downstream of an exhaust gas flow will be discharged as it is from a particulate filter, 
oxidization removal of the particle caught by the particle capture means can be carried out. 

[0013] According to invention according to claim 5, the aforementioned adverse current means has the bypass mode 
you are made to bypass, without exhaust gas passing the wall of a particulate filter, and the exhaust emission control 
device of the internal combustion engine according to claim 4 in which the aforementioned particle capture means 
carries out a temperature up is offered by being made to bypass, without exhaust gas passing the wall of a particulate 
filter. 

[0014] In the exhaust emission control device of an internal combustion engine according to claim 5, a particle capture 
means carries out a temperature up by being made to bypass, without exhaust gas passing the wall of a particulate 
filter. Therefore, it is not necessary to establish a separate temperature up means for particle capture meanses like a 
heater, and the temperature up of the particle capture means can be carried out with the exhaust gas made to bypass a 
particulate filter. 

[0015] According to invention according to claim 6, when a particle accumulates on the aforementioned particle 
capture means, it is made to bypass, without exhaust gas passing the wall of a particulate filter, and the exhaust 
emission control device of the internal combustion engine according to claim 5 in which the aforementioned particle 
capture means carries out a temperature up is offered. 

[0016] In the exhaust emission control device of an internal combustion engine according to claim 6, when a particle 
accumulates on a particle capture means, it is made to bypass, without exhaust gas passing the wall of a particulate 
filter, and a particle capture means carries out a temperature up. When exhaust gas has a particulate filter bypassed in 
detail when a particle accumulates on a particle capture means, and the particle has not accumulated on a particle 
capture means, exhaust gas does not have a particulate filter bypassed. Therefore, when exhaust gas does not need to 
be made to bypass a particulate filter, in connection with exhaust gas being made to bypass a particulate filter, it can 
avoid that an oxidization removal operation of the oxidation catalyst inside the wall of a particulate filter becomes 
weaker. 

[0017] According to invention according to claim 7, when sulfur poisoning recovery of the aforementioned particle 
capture means should be performed, the exhaust emission control device of the internal combustion engine according 
to claim 3 which performs sulfur poisoning recovery of the aforementioned particulate filter, and was subsequently 
made to perform sulfur poisoning recovery of the aforementioned particle capture means is offered. 
[0018] In the exhaust emission control device of an internal combustion engine according to claim 7, when sulfur 
poisoning recovery of a particle capture means should be performed, sulfur poisoning recovery of a particulate filter is 
performed and, subsequently sulfur poisoning recovery of a particle capture means is performed. Therefore, the 
number of times by which sulfur poisoning recovery of a particle capture means is performed can be made fewer than 
the case where sulfur poisoning recovery of a particle capture means is performed first, sulfur poisoning recovery of a 
particulate filter is performed next, and sulfur poisoning recovery of a particle capture means which finally carried out 
poisoning again with the sulfur which flowed out on the occasion of sulfur poisoning recovery of a particulate filter is 
performed. 

[0019] According to invention according to claim 8, the exhaust emission control device of the internal combustion 
engine according to claim 1 or 2 which has arranged the exhaust air gas cleanup catalyst to the downstream of an 
exhaust gas flow rather than the aforementioned particulate filter as a harmless-ized means for making the injurious 
ingredient in exhaust gas harmless is offered. 
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[0020] In the exhaust emission control device of an internal combustion engine according to claim 8, an exhaust air gas 
cleanup catalyst is arranged rather than a particulate filter at the downstream of an exhaust gas flow as a harmless-ized 
means for making the injurious ingredient in exhaust gas harmless. Therefore, it can prevent being discharged as it is, 
without purifying the exhaust gas which flows to the downstream of an exhaust gas flow rather than a particulate filter, 
when reversing the flow of the exhaust gas which passes the wall of a particulate filter. 

[0021] According to invention according to claim 9, the exhaust emission control device of the internal combustion 
engine according to claim 1 or 2 which has arranged the cyclone to the downstream of an exhaust gas flow rather than 
the aforementioned particulate filter as a harmless-ized means for making the injurious ingredient in exhaust gas 
harmless is offered. 

[0022] In the exhaust emission control device of an internal combustion engine according to claim 9, a cyclone is 
arranged rather than a particulate filter at the downstream of an exhaust gas flow as a harmless-ized means for making 
the injurious ingredient in exhaust gas harmless. Therefore, when reversing the flow of the exhaust gas which passes 
the wall of a particulate filter, it can prevent being discharged [ which had accumulated on the particulate filter front 
face ] as it is, without desorbing the particle of a major diameter from a particulate filter front face comparatively, and 
carrying out the uptake of the particle from which it was desorbed. 

[0023] According to invention according to claim 10, the exhaust emission control device of the internal combustion 
engine according to claim 1 or 2 which has arranged the further filter, respectively as a harmless-ized means for 
making the injurious ingredient in exhaust gas harmless in the position which serves as a downstream of an exhaust gas 
flow from the aforementioned particulate filter when an exhaust gas flow is a forward feed, and the position which 
serves as a downstream of an exhaust gas flow from the aforementioned particulate filter when an exhaust gas flow is 
an adverse current is offered. 

[0024] In the exhaust emission control device of an internal combustion engine according to claim 10, the further filter 
is arranged, respectively as a harmless-ized means for making the injurious ingredient in exhaust gas harmless in the 
position which serves as a downstream of an exhaust gas flow from a particulate filter when an exhaust gas flow is a 
forward feed, and the position which serves as a downstream of an exhaust gas flow from a particulate filter when an 
exhaust gas flow is an adverse current. Therefore, when reversing the flow of the exhaust gas which passes the wall of 
a particulate filter, it can prevent being discharged [ which had accumulated on the particulate filter front face ] as it is, 
without desorbing the particle of a major diameter from a particulate filter front face comparatively, and carrying out 
the uptake of the particle from which it was desorbed. 

[0025] According to invention according to claim 1 1, as the aforementioned particulate filter The amount of eccrisis 
particles discharged by per unit time from a combustion chamber sets on a particulate filter. The inside of a short time 
carries out oxidization removal, without emitting a luminous flame, as soon as the particle in exhaust gas flows into a 
particulate filter, without emitting a luminous flame to per unit time, when fewer than the oxidization removable 
amount of particles in which oxidization removal is possible. And though the aforementioned amount of eccrisis 
particles increases more than the aforementioned oxidization removable amount of particles temporarily, it sets on a 
particulate filter. The particulate filter which carries out oxidization removal, without the particle on a particulate filter 
emitting a luminous flame when a particle deposits below a fixed limit and the aforementioned amount of eccrisis 
particles becomes less than the aforementioned oxidization removable amount of particles is used. The aforementioned 
oxidization removable amount of particles is dependent on the temperature of a particulate filter. The aforementioned 
amount of eccrisis particles usually becomes less than the aforementioned oxidization removable amount of particles. 
And though the aforementioned amount of eccrisis particles increased more than the aforementioned oxidization 
removable amount of particles temporarily, when the amount of account eccrisis particles of back to front becomes less 
than the aforementioned oxidization removable amount of particles The control means for maintaining the 
aforementioned amount of eccrisis particles and the temperature of a particulate filter so that only the particle of the 
amount below the fixed limit which can be alike and carry out oxidization removal may be deposited on a particulate 
filter are provided. Any 1 term of the claims 1-10 which were made to carry out oxidization removal of the particle in 
exhaust gas by it, without emitting a luminous flame on a particulate filter is provided with the exhaust emission 
control device of the internal combustion engine of a publication. 

[0026] In the exhaust emission control device of an internal combustion engine according to claim 1 1 The amount of 
eccrisis particles usually becomes less than the oxidization removable amount of particles. And though the amount of 
eccrisis particles increased more than the oxidization removable amount of particles temporarily, when the amount of 
eccrisis particles becomes less than the oxidization removable amount of particles after that By maintaining the amount 
of eccrisis particles, and the temperature of a particulate filter so that only the particle of the amount below the fixed 
limit which can be alike and carry out oxidization removal may be deposited on a particulate filter Oxidization removal 
is carried out without the particle in exhaust gas emitting a luminous flame on a particulate filter. Therefore, after a 
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particle accumulates in the shape of a laminating on a particulate filter like [ in conventional ], before not emitting a 
luminous flame, not removing the particle and a particle's accumulating in the shape of a laminating on a particulate 
filter, the particle in exhaust gas is removable by oxidizing a particle. 

[0027] According to invention according to claim 12, the aforementioned amount of eccrisis particles usually becomes 
less than the aforementioned oxidization removable amount of particles. And so that only the particle of the amount 
below the fixed limit which can carry out oxidization removal when the amount of account eccrisis particles of back to 
front becomes less than the aforementioned oxidization removable amount of particles, though the aforementioned 
amount of eccrisis particles increased more than the aforementioned oxidization removable amount of particles 
temporarily may be deposited on a particulate filter The exhaust emission control device of the internal combustion 
engine according to claim 1 1 which controlled the service condition of an internal combustion engine that the 
aforementioned amount of eccrisis particles and the temperature of a particulate filter should be maintained is offered. 
[0028] In the exhaust emission control device of an internal combustion engine according to claim 12 The amount of 
eccrisis particles usually becomes less than the oxidization removable amount of particles. And so that only the particle 
of the amount below the fixed limit which can carry out oxidization removal when the amount of eccrisis particles 
becomes less than the oxidization removable amount of particles after that, though the amount of eccrisis particles 
increased more than the oxidization removable amount of particles temporarily may be deposited on a particulate filter 
The service condition of an internal combustion engine is controlled that the amount of eccrisis particles and the 
temperature of a particulate filter should be maintained. In detail, so that the amount of eccrisis particles may become 
less than the oxidization removable amount of particles Or so that only the particle of the amount below the fixed limit 
which can carry out oxidization removal when the amount of eccrisis particles becomes less than the oxidization 
removable amount of particles after that, though the amount of eccrisis particles increased more than the oxidization 
removable amount of particles temporarily may be deposited on a particulate filter The service condition of an internal 
combustion engine is controlled based on the amount of eccrisis particles, and the temperature of a particulate filter. 
Therefore, the service condition in which the service condition of the amount of eccrisis particles of an internal 
combustion engine becomes less than the oxidization removable amount of particles, or It differs from the case where 
it agrees by chance in the service condition which deposits only the particle of the amount below the fixed limit which 
can carry out oxidization removal when the amount of eccrisis particles becomes less than the oxidization removable 
amount of particles after that, though the amount of eccrisis particles increased more than the oxidization removable 
amount of particles temporarily on a particulate filter. Certainly [ whether the amount of eccrisis particles is made 
fewer than the oxidization removable amount of particles, and ] Or though the amount of eccrisis particles increased 
more than the oxidization removable amount of particles temporarily, when the amount of eccrisis particles becomes 
less than the oxidization removable amount of particles after that, it can avoid depositing only the particle of the 
amount below the fixed limit which can carry out oxidization removal on a particulate filter. So, compared with the 
case where the service condition of an internal combustion engine agrees by chance, before a particle accumulates in 
the shape of a laminating on a particulate filter, a particle can be oxidized much more certainly. 
[0029] If according to invention according to claim 13 the aforementioned oxidizer will incorporate oxygen if an 
excess oxygen exists in the circumference, oxygen is held and a surrounding oxygen density falls, any 1 term of the 
claims 2-12 which are the oxygen occlusion and the active oxygen discharge agent which emits the held oxygen in the 
form of active oxygen will be provided with the exhaust emission control device of the internal combustion engine of a 
publication. 

[0030] With the exhaust emission control device of an internal combustion engine according to claim 13, when an 
excess oxygen exists in the circumference, oxygen is incorporated and held by the oxygen occlusion and the active 
oxygen discharge agent as an oxidizer currently supported by the particulate filter, and when a surrounding oxygen 
density falls, the held oxygen is emitted in the form of active oxygen. Therefore, oxidization removal of the particle 
can be carried out, without emitting a luminous flame by the active oxygen which oxygen occlusion and an active 
oxygen discharge agent emit before a particle accumulates on a particulate filter at the shape of a laminating unlike the 
particle emitting a luminous flame after a particle accumulates on a particulate filter like [ in conventional ] at the 
shape of a laminating, and being removed. 

[0031] According to invention according to claim 14, the aforementioned adverse current means The forward-feed 
mode in which exhaust gas passes the wall of a particulate filter to the first sense, It has the adverse current mode in 
which exhaust gas passes a particulate wall to the second sense of a retrose with the first sense of the above. If the 
amount of the inert gas supplied to the aforementioned combustion chamber is increased, the yield of soot will increase 
gradually and will reach a peak. The internal combustion engine which the fuel at the time of the combustion in the 
aforementioned combustion chamber and gas * * of the circumference become lower than the generation temperature of 
soot, and soot stops almost generating when the amount of the inert gas supplied to the aforementioned combustion 
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chamber is increased further is used. Combustion with few amounts of the inert gas supplied to the aforementioned 
combustion chamber than the amount of the inert gas from which the yield of soot serves as a peak at the time of the 
forward-feed mode of the aforementioned adverse current means is performed. Any 1 term of the claims 1-13 which 
were made to perform combustion which there are more amounts of the inert gas supplied to the aforementioned 
combustion chamber than the amount of the inert gas from which the yield of soot serves as a peak at the time of the 
adverse current mode of the aforementioned adverse current means, and soot hardly generates is provided with the 
exhaust emission control device of the internal combustion engine of a publication. 

[0032] In the exhaust emission control device of an internal combustion engine according to claim 14, combustion with 
few amounts of the inert gas supplied to a combustion chamber than the amount of the inert gas from which the yield 
of soot serves as a peak at the time of the forward-feed mode of an adverse current means is performed, and 
combustion which there are more amounts of the inert gas supplied to a combustion chamber than the amount of the 
inert gas from which the yield of soot serves as a peak at the time of the adverse current mode of an adverse current 
means, and soot hardly generates is performed. That is, since combustion which there are more amounts of the inert 
gas supplied to a combustion chamber than the amount of the inert gas from which the yield of soot serves as a peak, 
and soot hardly generates is performed, an oxidization removal operation of a particle can be promoted by HC and CO 
which are contained in the exhaust gas at that time. Furthermore, exhaust gas is made to flow backwards when 
combustion which there are more amounts of the inert gas supplied to a combustion chamber than the amount of the 
inert gas from which the yield of soot serves as a peak, and soot hardly generates is performed. Therefore, when 
combustion with few amounts of the inert gas supplied to a combustion chamber than the amount of the inert gas from 
which the yield of soot serves as a peak is performed, a particle accumulates on one front face of a particulate filter. 
Even if sulfur poisoning of the catalyst on the front face of a particulate filter will be carried out Oxidization removal 
of the particle deposited on one front face of a particulate filter can be carried out with HC which flowed from the front 
face of the opposite side of a particulate filter, and passed through the interior of the wall of a particulate filter, and CO 
content exhaust gas, without being influenced of sulfur poisoning. 

[0033] According to invention according to claim 15, any 1 term of the claims 1-14 it was made to move the particle 
by which the uptake was carried out temporarily to the interior of the wall of the aforementioned particulate filter is 
provided with the exhaust emission control device of the internal combustion engine of a publication by reversing the 
flow of the exhaust gas which the aforementioned oxidizer is supported inside the wall of the aforementioned 
particulate filter, and passes the wall of the aforementioned particulate filter. 

[0034] In the exhaust emission control device of an internal combustion engine according to claim 15, since the 
oxidizer is supported inside the wall of a particulate filter, in the interior of the wall of a particulate filter, oxidization 
removal of the particle inside the wall of a particulate filter can be carried out by the oxidizer inside the wall of a 
particulate filter. Furthermore, the particle by which the uptake was carried out temporarily is made to move to the 
interior of the wall of a particulate filter by reversing the flow of the exhaust gas which passes the wall of a particulate 
filter in the exhaust emission control device of an internal combustion engine according to claim 14. Therefore, it can 
promote by moving the particle by which the uptake was temporarily carried out to the interior of the wall of a 
particulate filter in the oxidization removal operation which carries out oxidization removal of the particle inside the 
wall of a particulate filter by the oxidizer inside the wall of a particulate filter. 
[0035] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained using an accompanying 
drawing. 

[0036] Drawing 1 shows the first operation gestalt which applied the exhaust emission control device of the internal 
combustion engine of this invention to the compression-ignition formula internal combustion engine. In addition, this 
invention is also applicable also to a jump-spark-ignition formula internal combustion engine, if drawing 1 is referred 
to - 1 - an engine main part and 2— a cylinder block and 3 - the cylinder head and 4 - a piston and 5 - in an inlet 
valve and 8, a suction port and 9 show an exhaust valve and 10 shows [ a combustion chamber and 6 / an electric 
control formula fuel injection valve and 7 ] an exhaust airport, respectively A suction port 8 is connected with a surge 
tank 12 through the corresponding inhalation-of-air branch pipe 11, and a surge tank 12 is connected with the 
compressor 15 of the exhaust air turbocharger 14 through an air intake duct 13. In an air intake duct 13, the throttle 
valve 17 driven by the step motor 16 is arranged, and the cooling system 18 for cooling the inhalation air which flows 
the inside of an air intake duct 13 is arranged further at the circumference of an air intake duct 13. the operation gestalt 
shown in dr awin g 1 - engine cooling water - the inside of a cooling system 18 - **** — inhalation air is cooled with 
him and engine cooling water On the other hand, the exhaust air port 10 is connected with the exhaust gas turbine 21 of 
the exhaust air turbocharger 14 through an exhaust manifold 19 and an exhaust pipe 20, and the outlet of an exhaust 
gas turbine 2 1 is connected with the casing 23 which built in the particulate filter 22. 
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[0037] The particulate filter 22 is constituted so that exhaust gas can be poured also in the adverse current direction 
also in the direction of a forward feed. The first path which turns into an upstream path of a particulate filter 22 when, 
as for 71, exhaust gas passes a particulate filter 22 in the direction of a forward feed, and 72 are the upstream path of a 
particulate filter 22, and the second becoming path, when exhaust gas passes a particulate filter 22 in the adverse 
current direction. The exhaust air change bulb for 73 switching the flow of exhaust gas in the state of the direction of a 
forward feed, the adverse current direction, and a bypass and 74 are exhaust air change bulb driving gears. The particle 
prehension filter 80 is arranged rather than the particulate filter 22 at the downstream of an exhaust gas flow as a 
harmless-ized means for making the injurious ingredient in exhaust gas harmless. 

[0038] It connects with an exhaust manifold 19 mutually through the exhaust gas recycle (EGR is called hereafter) path 
24 as a surge tank 12, and the electric control formula EGR control valve 25 is arranged in the EGR path 24. Moreover, 
the cooling system 26 for cooling the EGR gas which flows the inside of the EGR path 24 is arranged at the 
circumference of the EGR path 24. the operation gestalt shown in drawing 1 - engine cooling water the inside of a 
cooling system 26 - **** -- EGR gas is cooled with him and engine cooling water On the other hand, each fuel 
injection valve 6 is connected with a fuel reservoir and the so-called common rail 27 through a fuel feeding pipe 26. 
The fuel which fuel was supplied into this common rail 27 from the strange fuel pump 28 with the good discharge 
quantity of an electric control formula, and was supplied in the common rail 27 is supplied to a fuel injection valve 6 
through each fuel feeding pipe 26. The fuel pressure sensor 29 for detecting the fuel pressure in a common rail 27 to a 
common rail 27 is attached, and the discharge quantity of a fuel pump 28 is controlled so that the fuel pressure in a 
common rail 27 turns into target fuel pressure based on the output signal of the fuel pressure sensor 29. 
[0039] An electronic control unit 30 consists of a digital computer, and possesses ROM (read-only memory)32, RAM 
(RAM)33, CPU (microprocessor^, the input port 35, and the output port 36 which were connected by the 
bidirectional bus 31. The output signal of the fiiel pressure sensor 29 is inputted into input port 35 through 
corresponding A-D converter 37. Moreover, the temperature sensor 39 for detecting the temperature of a particulate 
filter 22 to a particulate filter 22 is attached, and the output signal of this temperature sensor 39 is inputted into input 
port 35 through corresponding A-D converter 37. The load sensor 41 which generates the output voltage proportional 
to the amount L of trodding of an accelerator pedal 40 is connected to an accelerator pedal 40, and the output voltage 
of the load sensor 41 is inputted into input port 35 through corresponding A-D converter 37. Furthermore, whenever 30 
degrees rotates, the crank angle sensor 42 which generates an output pulse is connected to input port 35 for a 
crankshaft. On the other hand, an output port 36 is connected to a fuel injection valve 6, the step motor 16 for a 
throttle-valve drive, the EGR control valve 25, and a fuel pump 28 through the corresponding drive circuit 38. 
[0040] The structure of a particulate filter 22 is shown in drawing 2 . In addition, in drawing 2 , (A) shows the front 
view of a particulate filter 22, and (B) shows the side cross section of a particulate filter 22. As shown in draw in g 2 (A) 
and (B), the particulate filter 22 is making the honeycomb structure and possesses two or more exhaust air circulation 
ways 50 and 51 which are mutually parallel and are prolonged. These exhaust air circulation way is constituted by the 
exhaust air gas-stream close path 50 where the down-stream edge was blockaded with the plug 52, and the exhaust air 
effluence-of-gas path 51 where the upper edge was blockaded with the plug 53. In addition, the portion which attached 
hatching in drawing 2 (A) shows the plug 53. Therefore, the exhaust air gas-stream close path 50 and the exhaust air 
effluence-of-gas path 51 are arranged by turns through the septum 54 of thin meat. If it says and changes, the exhaust 
air gas-stream close path 50 and the exhaust air effluence-of-gas path 51 will be arranged so that each exhaust air gas- 
stream close path 50 may be surrounded by four exhaust air effluence-of-gas paths 51 and each exhaust air effluence- 
of-gas path 51 may be surrounded by four exhaust air gas-stream close paths 50. A particulate filter 22 flows out for 
example, in the exhaust air effluence-of-gas path 51 which adjoins through the inside of the surrounding septum 54 as 
the exhaust gas which is formed from a porous material like a cordylite, therefore flowed in the exhaust air gas-stream 
close path 50 is shown by the arrow in drawing 2 (B). 

[0041] With the operation gestalt by this invention, the peripheral wall side of each exhaust air gas-stream close path 
50 and each exhaust air effluence-of-gas path 51, The layer of the support which continues on the whole surface on the 
outer edge surface of a plug 53 and the inner end face of plugs 52 and 53, for example, consists of an alumina is 
formed on the both-sides front face of each septum 54. namely, on this support The oxygen occlusion and the active 
oxygen discharge agent which emits the oxygen held when oxygen was incorporated when the excess oxygen existed 
in a noble metal catalyst and the circumference, oxygen was held and the surrounding oxygen density fell in the form 
of active oxygen It is supported as an oxidation catalyst for oxidizing the particle by which the uptake was temporarily 
carried out on the front face of the septum 54 of a particulate filter. 

[0042] In this case, with the operation gestalt by this invention, Platinum Pt is used as a noble metal catalyst, and at 
least one chosen from alkaline earth metal like Potassium K, Sodium Na, Lithium Li, Caesium Cs, alkali metal like 
Rubidium Rb, Barium Ba, Calcium calcium, and Strontium Sr as oxygen occlusion and an active oxygen discharge 
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agent, Lanthanum La, rare earth like Yttrium Y, and transition metals is used. In addition, it is desirable to use alkali 
metal or alkaline earth metal K with an ionization tendency higher than Calcium calcium, i.e., a potassium, Lithium Li, 
Caesium Cs, Rubidium Rb, Barium Ba, and Strontium Sr as oxygen occlusion and an active oxygen discharge agent in 
this case. 

[0043] Next, although the particle removal operation in the exhaust gas by the particulate filter 22 is explained taking 
the case of the case where Platinum Pt and Potassium K are made to support, on support, even if it uses other noble 
metals, alkali metal, alkaline earth metal, rare earth, and transition metals, the same particle removal operation is 
performed. In the compression-ignition formula internal combustion engine as shown in drawing 1 , combustion is 
performed by the basis with superfluous air, therefore exhaust gas includes a lot of excess airs. That is, if the ratio of 
the air and fuel which were supplied in the inhalation-of-air path and the combustion chamber 5 is called the air- fuel 
ratio of exhaust gas, in the compression-ignition formula internal combustion engine as shown in drawing 1 , the air- 
fuel ratio of exhaust gas serves as RIN. Moreover, in the combustion chamber 5, since NO occurs, NO is contained in 
exhaust gas. Moreover, Sulfur S is contained in fuel, this sulfur S reacts with oxygen in a combustion chamber 5, and it 
is S02. It becomes. Therefore, in exhaust gas, it is S02. It is contained. Therefore, an excess oxygen, and NO and S02 
The included exhaust gas will flow in the exhaust air gas-stream close path 50 of a particulate filter 22. 
[0044] Drawing 3 (A) and (B) express typically the enlarged view of the front face of the support layer formed on the 
inner skin of the exhaust air gas-stream close path 50. In addition, in drawing.! (A) and (B), 60 shows the particle of 
Platinum Pt, and 61 shows the oxygen occlusion and the active oxygen discharge agent containing Potassium K. Since 
a lot of excess oxygens are contained in exhaust gas as mentioned above, when exhaust gas flows in the exhaust air 
gas-stream close path 50 of a particulate filter 22, as it is shown in drawing 3 (A), it is these oxygen 02. 02 - Or it 
adheres to the front face of Platinum Pt in the form of 02-. on the other hand — NO in exhaust gas — the front-face top 
of Platinum Pt - 02- or 02- reacting -- N02 It becomes (2 NO+02 ->2N02). Subsequently, generated N02 A part is 
a nitrate ion N03, as shown in drawing 3 (A), being absorbed in oxygen occlusion and the active oxygen discharge 
agent 61, and combining with Potassium K oxidizing on Platinum Pt. - It is spread in oxygen occlusion and the active 
oxygen discharge agent 61 in a form, and is a potassium nitrate KN03. It generates. 

[0045] On the other hand, as mentioned above, in exhaust gas, it is S02. It is contained and is this S02. It is absorbed 
in oxygen occlusion and the active oxygen discharge agent 61 by the same mechanism as NO. that is, it mentioned 
above - as -- oxygen 02 02- or the form of 02- the front face of Platinum Pt — adhering --****— S02 in exhaust gas 
the front face of Platinum Pt - 02- or 02- reacting - S03 It becomes. Subsequently, generated S03 A part is sulfate- 
ion S042, being absorbed in oxygen occlusion and the active oxygen discharge agent 61 , and combining with 
Potassium K oxidizing further on Platinum Pt. - It is spread in oxygen occlusion and the active oxygen discharge agent 
61 in a form, and is potassium sulfate K2 S04. It generates. Thus, in oxygen occlusion and the active oxygen discharge 
catalyst 61, it is a potassium nitrate KN03. And potassium sulfate K2 S04 It is generated. 
[0046] On the other hand, the particle which mainly consists of carbon C in a combustion chamber 5 is generated, 
therefore these particles are contained in exhaust gas. On the front face of a support layer, for example, the front face 
of oxygen occlusion and the active oxygen discharge agent 61, these particles contained in exhaust gas contact and 
adhere, as drawing 3 (B) shown in 62 when going to the exhaust air effluence-of-gas path 51 from the exhaust air gas- 
stream close path 50, while exhaust gas is flowing the inside of the exhaust air gas-stream close path 50 of a particulate 
filter 22 or. 

[0047] Thus, if a particle 62 adheres on the front face of oxygen occlusion and the active oxygen discharge agent 61, 
an oxygen density will fall in the contact surface of a particle 62, and the oxygen occlusion and an active oxygen 
discharge agent 61. If an oxygen density falls, a concentration difference arises between the inside of high oxygen 
occlusion and active oxygen discharge agent 61 of an oxygen density, and the oxygen in oxygen occlusion and the 
active oxygen discharge agent 61 tends to move towards the contact surface of a particle 62, and the oxygen occlusion 
and an active oxygen discharge agent 61 thus. Consequently, potassium nitrate KN03 currently formed in oxygen 
occlusion and the active oxygen discharge agent 61 It is decomposed into Potassium K and Oxygen O and NO, and NO 
is emitted for Oxygen O to oxygen occlusion and the active oxygen discharge agent 61 shell exterior toward the 
contact surface of a particle 62, and the oxygen occlusion and an active oxygen discharge agent 61. NO emitted outside 
oxidizes on the platinum Pt of a downstream, and is again absorbed in oxygen occlusion and the active oxygen 
discharge agent 61. 

[0048] Potassium sulfate K2 S04 currently formed in oxygen occlusion and the active oxygen discharge agent 61 on 
the other hand at this time Potassium K and oxygen O and S02 It is decomposed, Oxygen O goes to the contact surface 
of a particle 62, and the oxygen occlusion and an active oxygen discharge agent 61, and it is S02. It is emitted to 
oxygen occlusion and the active oxygen discharge agent 61 shell exterior. S02 emitted outside It oxidizes on the 
platinum Pt of a downstream and is again absorbed in oxygen occlusion and the active oxygen discharge agent 61 . 
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However, potassium sulfate K2 S04 Since it is stabilizing, it is a potassium nitrate KN03. It compares and is hard to 
emit active oxygen. 

[0049] On the other hand, the oxygen O which goes to the contact surface of a particle 62, and the oxygen occlusion 
and an active oxygen discharge agent 61 is a potassium nitrate KN03. Potassium sulfate K2 S04 It is oxygen 
decomposed from the compound [ like ]. The oxygen O decomposed from the compound has high energy, and has very 
high activity. Therefore, the oxygen which goes to the contact surface of a particle 62, and the oxygen occlusion and an 
active oxygen discharge agent 61 is active oxygen O. If these active oxygen O contacts a particle 62, a particle 62 will 
be made to oxidize, without emitting a luminous flame immediately, and a particle 62 will disappear completely. 
Therefore, a particle 62 is hardly deposited on a particulate filter 22. 

[0050] Or if active oxygen O contacts a particle 62, the oxidation of a particle 62 will be promoted, and a particle 62 is 
made to oxidize, without emitting a luminous flame to the inside of a short time for several minutes to number 10 
minutes. Thus, while the particle is made to oxidize, other particles adhere to a particulate filter 22 from a degree to a 
degree. Therefore, on a particulate filter 22, a certain amount of quantity of the particle will always have accumulated, 
and some particles of this deposited particle will carry out oxidization removal. Thus, a continuous combustion is 
carried out, without the particle which adhered on the particulate filter 22 emitting a luminous flame. 
[0051] In addition, it sets in oxygen occlusion and the active oxygen discharge agent 61, repeating combination and 
separation of an oxygen atom, and NOx is a nitrate ion N03. - It is thought that it is spread in a form and active oxygen 
also occurs in the meantime. A particle 62 is made to oxidize by this active oxygen. Moreover, although the particle 62 
which adhered on the particulate filter 22 in this way is made to oxidize by active oxygen O, these particles 62 are 
made to oxidize to it by the oxygen in exhaust gas. 

[0052] When the particle deposited in the shape of a laminating on the particulate filter 22 like before is made to burn, 
a particulate filter 22 becomes red-hot, and it burns with a flame. The combustion accompanied by such a flame must 
maintain the temperature of a particulate filter 22 to an elevated temperature, in order not to continue unless it is an 
elevated temperature, therefore to make the combustion accompanied by such a flame maintain 
[0053] On the other hand, in this invention, a particle 62 is made to oxidize, without emitting a luminous flame, as 
mentioned above, and the front face of a particulate filter 22 does not burn at this time. That is, if it says and changes, 
in this invention, compared with the former, it will have at low temperature considerably, and a particle 62 will carry 
out oxidization removal. Therefore, the particle removal operation by oxidization of the particle 62 which does not 
emit the luminous flame by this invention completely differs from the particle removal operation by the conventional 
combustion accompanied by a flame. 

[0054] By the way, since Platinum Pt, and oxygen occlusion and an active oxygen discharge agent 61 are activated so 
that the temperature of a particulate filter 22 becomes high, the amount of the active oxygen O which oxygen occlusion 
and the active oxygen discharge agent 61 may emit to per unit time increases, so that the temperature of a particulate 
filter 22 becomes high. Moreover, it becomes that oxidization removal is easy to be carried out, so that own 
temperature of a particle is high with a natural thing. Therefore, without emitting a luminous flame on a particulate 
filter 22 per unit time, the oxidization removable amount of particles in which oxidization removal is possible 
increases, so that the temperature of a particulate filter 22 becomes high. 

[0055] The solid line of drawing 5 shows the oxidization removable amount G of particles in which oxidization 
removal is possible, without emitting a luminous flame to per unit time. In dra w ing 5 , the horizontal axis shows the 
temperature TF of a particulate filter 22. In addition, although drawing 5 shows at the time of [ of particles / G ] 
making unit time into 1 second (i.e., the oxidization removable amount per second), it can adopt arbitrary time, such as 
1 minute and 10 etc. minutes, as this unit time. For example, when 10 minutes is used as unit time, the oxidization 
removable amount G of particles per unit time will express the oxidization removable amount G of particles per for 10 
minutes, and it increases, without emitting a luminous flame on a particulate filter 22 also by this case per unit time, so 
that the temperature of a particulate filter 22 becomes highly in the oxidization removable amount G of particles in 
which oxidization removal is possible, as is shown in drawing_5 . 

[0056] Oxidization removal is carried out without emitting a luminous flame on a particulate filter 22 to the inside of a 
short time, as soon as all the particles by which this amount M of eccrisis particles was discharged from the 
combustion chamber 5 in the field I of drawi ng s when fewer than the oxidization removable particle G will contact a 
particulate filter 22, if the amount of the particle discharged by per unit time from a combustion chamber 5 is called the 
amount M of eccrisis particles. 

[0057] On the other hand, when [ than the oxidization removable amount G of particles ] more, in the field II of 
drawing^5 , the amount of active oxygen wants the amount M of eccrisis particles for oxidizing all particles. Drawing 4 
(A) - (C) shows the situation of oxidization of the particle in such a case. That is, the particle portion which a part of 
particle 62 oxidized when the amount of active oxygen was insufficient for oxidizing all particles and the particle 62 
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adhered on oxygen occlusion and the active oxygen discharge agent 61 as shown in drawing 4 (A), and did not fully 
oxidize remains on a support layer. Subsequently, if the state where the amounts of active oxygen are insufficient 
continues, the particle portion which did not oxidize from a degree to a degree will remain on a support layer, and as 
shown in drawing 4 (B) as a result, the front face of a support layer will come to be worn by the remains particle 
portion 63. 

[0058] This remains particle portion 63 that is wearing the front face of a support layer deteriorates in the quality of 
carbon which cannot oxidize easily gradually, and this remains particle portion 63 becomes easy to remain as it is thus. 
Moreover, NO by Platinum Pt and S02 if the front face of a support layer is being worn by the remains particle portion 
63 The oxidation and a discharge operation of the active oxygen by oxygen occlusion and the active oxygen discharge 
agent 61 are suppressed. Consequently, as shown in drawi ng 4 (C), another particle 64 accumulates from a degree on 
the remains particle portion 63 to a degree. That is, a particle will accumulate in the shape of a laminating. Thus, if a 
particle accumulates in the shape of a laminating, since distance is separated from Platinum Pt, or oxygen occlusion 
and an active oxygen discharge agent 61, even if these particles are particles which are easy to oxidize even if, they 
will not oxidize by active oxygen O any longer, therefore still more nearly another particle will deposit them from a 
degree on this particle 64 to a degree. If more states than the oxidization removable amount G of particles continue, 
unless a particle will accumulate in the shape of a laminating on a particulate filter 22, and it will make an exhaust gas 
temperature into an elevated temperature thus or temperature of a particulate filter 22 will be made into an elevated 
temperature, it becomes impossible that is, for the amount M of eccrisis particles to carry out ignition combustion of 
the deposited particle. 

[0059] Thus, a particle is made to oxidize in the field I of drawing 5 by the inside of a short time, without emitting a 
luminous flame on a particulate filter 22, and a particle accumulates in the shape of a laminating on a particulate filter 
22 in the field II of drawing 5 . Therefore, in order to make it a particle not accumulate in the shape of a laminating on 
a particulate filter 22, it is necessary to make the amount M of eccrisis particles always fewer than the oxidization 
removable amount G of particles. 

[0060] It is possible to maintain the amount M of eccrisis particles and the temperature TF of a particulate filter 22 in 
the compression-ignition formula internal combustion engine which it is possible to oxidize a particle even if the 
temperature TF of a particulate filter 22 is quite low, therefore is shown in drawing 1 , in the particulate filter 22 used 
with the operation gestalt of this invention so that drawing 5 may show, so that the amount M of eccrisis particles may 
always become less than the oxidization removable amount G of particles. Therefore, it is made to maintain the amount 
M of eccrisis particles, and the temperature TF of a particulate filter 22 in the 1st operation gestalt by this invention, so 
that the amount M of eccrisis particles may always become less than the oxidization removable amount G of particles. 
[0061] If there are always few amounts M of eccrisis particles than the oxidization removable amount G of particles, a 
particle will hardly accumulate on a particulate filter 22, and back pressure will hardly rise thus. Therefore, unit power 
does not decline. When it maintains so that the amount M of eccrisis particles may become less than the oxidization 
removable amount G of particles, a particle stops or accumulating in the shape of a laminating on a particulate filter 22. 
consequently, the pressure loss of the exhaust air gas stream in a particulate filter 22 -- completely - ** - it is 
maintained by the minimum pressure-loss value of about 1 law, without changing so that you may say A power fall is 
maintainable thus to the minimum. 

[0062] It is difficult to oxidize a particle by active oxygen O on the other hand, even if the amount M of eccrisis 
particles becomes less that a particle once accumulates in the shape of a laminating on a particulate filter 22 than the 
oxidization removable amount G of particles, as mentioned above. However, if the amount M of exhaust air particles 
becomes less than the oxidization removable amount G of particles when the particle portion which did not oxidize is 
beginning to remain (i.e., when the particle has deposited below the fixed limit), oxidization removal of this remains 
particle portion will be carried out, without emitting a luminous flame by active oxygen O. Therefore, with the 2nd 
operation gestalt, the amount M of eccrisis particles usually becomes less than the oxidization removable amount G of 
particles. And so that the front face of a support layer may not be worn by the remains particle portion 63, as it is 
shown in drawing 4 (B), though the amount M of eccrisis particles increases more than the oxidization removable 
amount G of particles temporarily That is, when the amount M of eccrisis particles becomes less than the oxidization 
removable amount G of particles, it is made to maintain the amount M of eccrisis particles, and the temperature TF of a 
particulate filter 22 so that the laminating only of the particle of the amount below the fixed limit which can carry out 
oxidization removal may be carried out on a particulate filter 22. 

[0063] The temperature TF of a particulate filter 22 is low immediately after engine starting, therefore its amount M of 
eccrisis particles increases more than the oxidization removable amount G of particles at this time. Therefore, 
considering actual operation, the direction of the 2nd operation gestalt is considered to suit actually. On the other hand, 
though the amount M of eccrisis particles and the temperature TF of a particulate filter 22 are controlled to be able to 
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perform 'the 1st operation gestalt or the 2nd operation gestalt, a particle may accumulate in the shape of a laminating on 
a particulate filter 22. In such a case, the particle deposited on the particulate filter 22 by making rich temporarily some 
exhaust gas or the whole air-fuel ratio can be oxidized, without emitting a luminous flame. 
[0064] That is, combustion removal is carried out at a stretch, without the particle deposited by the active oxygen O 
which active oxygen O was emitted to oxygen occlusion and the active oxygen discharge agent 61 shell exterior at a 
stretch, and was emitted to these breath emitting a luminous flame, if the air-fuel ratio of exhaust gas is made rich (i.e., 
if the oxygen density in exhaust gas is reduced). Or by emitting active oxygen, it deteriorates in that to which a particle 
tends to oxidize, and the oxidization removable amount per unit time increases. In this case, when a particle 
accumulates in the shape of a laminating on a particulate filter 22, the air-fuel ratio of exhaust gas may be made rich, 
and you may make the air-fuel ratio of exhaust gas rich periodically. As a method of making the air-fuel ratio of 
exhaust gas rich, an engine load can use the method of controlling the injection quantity so that the opening of a 
throttle valve 17 and the opening of the EGR control valve 25 are controlled so that an EGR rate (amount of EGR gas/ 
(the amount of inhalation air-content + EGR gas)) becomes 65% or more at the time of a low, and the average air-fuel 
ratio in a combustion chamber 5 becomes rich at this time comparatively, for example. 

[0065] An example of an engines operation-control routine is shown in drawing 6 . It is distinguished [ which refers to 
drawi ng 6 ] whether it should not be rich and the average air-fuel ratio in a combustion chamber 5 should be first made 
rich in Step 100. When it is not necessary to make rich the average air-fuel ratio in a combustion chamber 5, in Step 
101, the opening of a throttle valve 17 is controlled so that the amount M of eccrisis particles becomes less than the 
oxidization removable amount G of particles, the opening of the EGR control valve 25 is controlled in Step 102, and 
fuel oil consumption is controlled in Step 103. 

[0066] On the other hand, when it is distinguished that the average air-fuel ratio in a combustion chamber 5 should be 
made rich in Step 100, in Step 104, the opening of a throttle valve 17 is controlled so that an EGR rate becomes 65% or 
more, the opening of the EGR control valve 25 is controlled in Step 105, and in Step 106, fuel oil consumption is 
controlled so that the average air- fuel ratio in a combustion chamber 5 becomes rich. 

[0067] On the other hand, if the air- fuel ratio is maintained by RIN, the front face of Platinum Pt will be worn with 
oxygen, and the so-called oxygen poisoning of Platinum Pt will arise. If such oxygen poisoning arises, in order for the 
oxidation to NOx to fall, the absorption efficiency of NOx falls, and the active oxygen burst size from oxygen 
"occlusion andlhe active oxygen discharge agent 61Tallsthus. However, since the oxidation to NOxwill become strong 
if oxygen poisoning is canceled, therefore an air-fuel ratio is switched to rich shell RIN, since the oxygen on a 
platinum Pt front face will be consumed if an air-fuel ratio is made rich, the absorption efficiency of NOx becomes 
high, and the active oxygen burst size from oxygen occlusion and the active oxygen discharge agent 61 increases thus. 
[0068] Therefore, since oxygen poisoning of Platinum Pt will be canceled each time if an air-fuel ratio is occasionally 
switched temporarily richly from RIN when the air-fuel ratio is maintained by RIN, an active oxygen burst size in case 
an air-fuel ratio is RIN increases, and the oxidation of the particle on a particulate filter 22 can be promoted thus. 
[0069] Moreover, Cerium Ce has the function (2Ce02 ->Ce 203) which emits active oxygen, when an air- fuel ratio is 
RIN, oxygen is incorporated (Ce203 ->2Ce02) and an air-fuel ratio becomes rich. Therefore, since a lot of active 
oxygen will be emitted from oxygen occlusion and the active oxygen discharge agent 61 if a particle oxidizes and an 
air-fuel ratio becomes rich by the active oxygen emitted from oxygen occlusion and the active oxygen discharge agent 
61 when Cerium Ce was used as oxygen occlusion and an active oxygen discharge agent 61, an air-fuel ratio was RIN 
and the particle adhered on the particulate filter 22, a particle oxidizes. Therefore, if an air-fuel ratio is occasionally 
switched temporarily richly from RIN when Cerium Ce is used as oxygen occlusion and an active oxygen discharge 
agent 61, oxidation reaction of the particle on a particulate filter 22 can be promoted. In addition, transition metals, 
such as tin, can also be used instead of Cerium Ce. 

[0070] By the way, fuel and the lubricating oil contain Calcium calcium, therefore Calcium calcium is contained in 
exhaust gas. This calcium calcium is S03. When it exists, it is a calcium sulfate CaS04. It generates. This calcium 
sulfate CaS04 It is a solid-state, and even if it becomes an elevated temperature, it does not pyrolyze. Therefore, 
calcium sulfate CaS04 When generated, it is this calcium sulfate CaS04. The pore of a particulate filter 22 will be 
blockaded and, as a result, exhaust gas seldom comes to flow in the inside of a particulate filter 22. In this case, S03 
which will be diffused in oxygen occlusion and the active oxygen discharge agent 61 if alkali metal with an ionization 
tendency higher than Calcium calcium or alkaline earth metal K, for example, a potassium, is used as oxygen occlusion 
and an active oxygen discharge agent 61 It combines with Potassium K and is potassium sulfate K2 S04. Forming, 
Calcium calcium is S03. Without joining together, the septum 54 of a particulate filter 22 is passed and it flows out in 
the exhaust air effluence-of-gas path 51. Therefore, it is lost that the pore of a particulate filter 22 carries out blinding. 
Therefore, it will be desirable to use alkali metal or alkaline earth metal K with an ionization tendency higher than 
Calcium calcium, i.e., a potassium, Lithium Li, Caesium Cs, Rubidium Rb, Barium Ba, and Strontium Sr as oxygen 
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occlusion and an active oxygen discharge agent 61, as mentioned above. 

[0071] Moreover, this invention can be applied when only noble metals like Platinum Pt are supported on the layer of 
the support formed on the both-sides side of a particulate filter 22. However, the solid line which shows the oxidization 
removable amount G of particles in this case moves to right-hand side a little compared with the solid line shown in 
drawing 5 . In this case, N02 held on the front face of Platinum Pt Or S03 Shell active oxygen is emitted, moreover — 
as oxygen occlusion and an active oxygen discharge agent - N02 Or S03 These-adsorbed N02 to which adsorption 
maintenance was carried out Or S03 from — the catalyst which may emit active oxygen can also be used 
[0072] Drawing 7 is the expanded sectional view of the septum 54 of the particulate filter shown in drawing 2 (B). 
They are the oxygen occlusion and the active oxygen discharge agent with which the exhaust air gas passageway to 
which 66 has spread inside the septum 54, and 67 are supported by the base material of a particulate filter in drawing 
7 , and 261 is supported on the front face of the septum 54 of a particulate filter. As mentioned above, this oxygen 
occlusion and active oxygen discharge agent 261 have the function which oxidizes the particle by which the uptake 
was temporarily carried out on the front face of the septum 54 of a particulate filter. 161 is the oxygen occlusion and an 
active oxygen discharge agent currently supported inside the septum 54 of a particulate filter. This oxygen occlusion 
and active oxygen discharge agent 161 also have the same oxidization function as oxygen occlusion and the active 
oxygen discharge agent 261, and can oxidize the particle by which the uptake was temporarily carried out to the 
interior of the septum 54 of a particulate filter. 

[0073] Drawing 8 is the enlarged view of the particulate filter 22 shown in drawing 1 . In detail, drawing 8 (A) is the 
expansion plan of a particulate filter, and drawing 8 (B) is the expansion side elevation of a particulate filter. Drawing 
9 is drawing having shown the relation between the change position of an exhaust air change bulb, and the flow of 
exhaust gas. In detail, drawing in case drawing in case drawing 9 (A) has the exhaust air change bulb 73 in a forward- 
feed position, and drawing 9 (B) have the exhaust air change bulb 73 in an adverse current position, and drawing 9 (C) 
are drawings in case the exhaust air change bulb 73 is in a bypass position. When the exhaust air change bulb 73 is in a 
forward-feed position, as shown in drawing 9 (A), the exhaust gas which passed the exhaust air change bulb 73 and 
flowed in casing 23 passes through the first path 71 first, subsequently passes a particulate filter 22, finally passes 
through the second path 72, passes the exhaust air change bulb 73 again, and is returned to an exhaust pipe. When the 
exhaust air change bulb 73 is in an adverse current position, as it is shown in drawing 9 (B), it passes through the 
second path 72 first, and passes to a retrose with the case where a particulate filter 22 is shown subsequently to 
drawing 9 (A), and finally the exhaust gas which passed the exhaust air change bulb 73 and flowed in casing 23 passes 
through the first path 71, passes the exhaust air change bulb 73 again, and is returned to an exhaust pipe. Since the 
pressure in the first path 71 and the pressure in the second path 72 become equal as shown in drawing 9 (C) when the 
exhaust air change bulb 73 is in a bypass position, the exhaust gas which reached the exhaust air change bulb 73 passes 
the exhaust air change bulb 73 as it is, without flowing in casing 23. 

[0074] Drawing 1 0 is drawing having shown signs that the particle inside the septum 54 of a particulate filter moved 
according to the position of the exhaust air change bulb 73 being switched. In detail, the expanded sectional view of 
the septum 54 of a particulate filter in case drawing JO (A) has the exhaust air change bulb 73 in a forward-feed 
position (refer to drawin g 9 (A)), and drawing 10 (B) are the expanded sectional views of the septum 54 of a 
particulate filter when the exhaust air change bulb 73 is switched to an adverse current position (refer to drawing 9 (B)) 
from a forward-feed position. As shown in drawin g 1 0 (A), while the exhaust air change bulb 73 is arranged in a 
forward-feed position and exhaust gas is flowing from the bottom to the down side, the particle 162 which exists in the 
exhaust air gas passageway 66 inside a septum was forced on the oxygen occlusion and the active oxygen discharge 
agent 161 inside a septum by the flow of exhaust gas, and is deposited on it by it. Therefore, the particle 162 which 
does not touch oxygen occlusion and the active oxygen discharge agent 161 directly has not received sufficient 
oxidation. Next, as shown in drawing 10 (B), when the exhaust air change bulb 73 is switched to an adverse current 
position from a forward-feed position and exhaust gas flows from the bottom to the up side, the particle 162 which 
exists in the exhaust air gas passageway 66 inside a septum is made to move by the flow of exhaust gas. Consequently, 
the particle 162 which had not fully received the oxidation is made to contact oxygen occlusion and the active oxygen 
discharge agent 161 directly, and comes to receive sufficient oxidation. Moreover, a part of particle deposited on the 
oxygen occlusion and the active oxygen discharge agent 261 on the front face of a septum of a particulate filter when 
the exhaust air change bulb 73 was arranged in the forward-feed position (refer to drawing 10 (A)) is desorbed from on 
the oxygen occlusion and the active oxygen discharge agent 261 oh the front face of a septum of a particulate filter by 
switching the exhaust air change bulb 73 to an adverse current position from a forward-feed position (refer to drawing 
10(B)). 

[0075] With this operation gestalt, a switch in the forward-feed position shown in drawing 9 (B) from the forward-feed 
position of the exhaust-air change bulb 73 shown in dramng j? (A) and a switch in the forward-feed position shown in 
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drawin g 9 (A) from the adverse current position shown in drawing 9 (B) are performed by [ as making the upper 
surface and the inferior surface of tongue (refer to drawin g 7 ) of a septum 54 of a particulate filter 22 distribute the 
particle by which a uptake is carried out to the septum 54 of a particulate filter 22 ]. Possibility of depositing without 
carrying out oxidization removal of the particle by which the uptake was carried out to the septum 54 of a particulate 
filter 22 is made to decrease by switching the exhaust air change bulb 73 such. Suitably, the particle by which a uptake 
is carried out to the septum 54 of a particulate filter 22 is distributed almost to the same extent by the upper surface and 
the inferior surface of tongue of a septum 54 of a particulate filter 22. 

[0076] Drawing 1 1 is drawing having shown signs that the particle 62 desorbed from on the oxygen occlusion and the 
active oxygen discharge agent 261 on the front face of a septum of a particulate filter at the time of the change of the 
exhaust air change bulb 73 was caught with the particle prehension filter 80. In detail, draw ing 11 (A) is a time of the 
exhaust air change bulb 73 being arranged in the forward-feed position, and is drawing corresponding to drawing 10 
(A), and drawing 1 1 (B) is a time of the exhaust air change bulb 73 being switched to an adverse current position from 
a forward-feed position, and is drawing corresponding to drawing JO (B). A part of particle 62 deposited on the oxygen 
occlusion and the active oxygen discharge agent on the front face of a septum of a particulate filter when the exhaust 
air change bulb 73 was arranged in the forward-feed position, as shown in drawing 1 1 When the exhaust air change 
bulb 73 is switched to an adverse current position from a forward-feed position, it is desorbed from on the oxygen 
occlusion and the active oxygen discharge agent on the front face of a septum of a particulate filter, the particle 62 
from which it was desorbed It is caught with the particle prehension filter 80 arranged at the downstream of the exhaust 
gas flow of a particulate filter 22. 

[0077] D rawing 12 expresses change of the output torque when changing air-fuel ratio A/F (horizontal axis of drawing 
12 ) and the smoke, and the example of an experiment that shows change of the discharge of HC, CO, and NOx by 
changing the opening and the EGR rate of a throttle valve 17 at the time of engine low load operation. An EGR rate 
becomes large, so that dra win g 12 may show, and air-fuel ratio A/F becomes small in this example of an experiment, 
and at the time of below theoretical air fuel ratio (** 14.6), the EGR rate has become 65% or more. As shown in 
drawing 12 , when air-fuel ratio A/F was made small by increasing an EGR rate, an EGR rate becomes the 
neighborhood 40% and air-fuel ratio A/F becomes about 30, the yield of a smoke starts increase. Subsequently, if an 
EGR rate is raised further and air-fuel ratio A/F is made small, the yield of a smoke will increase rapidly and will reach 
a peak. Subsequently, a smoke will be set to about 0 if a smoke will fall rapidly shortly, an EGR rate will be made into 
65% or more, if an EGR rate is raised further and air-fiiel ratio A/F is made small, and air-fuel ratio A/F becomes the 
15.0 neighborhoods. Soot stops namely, almost generating. At this time, power torque falls a little and the yield of 
NOx becomes quite low. On the other hand, the yield of HC and CO begins to increase at this time. 
[0078] Air-fuel ratio A/F shows the combustion-pressure change in the combustion chamber 5 when there are most 
yields of a smoke in the 21 neighborhoods, and, as for drawing 13 (A), air- fuel ratio A/F shows change of the 
combustion pressure in the combustion chamber 5 in case the yield of a smoke is about 0 in the 18 neighborhoods, as 
for drawing 13 (B). When it is shown in drawing 13 (B) whose yield of a smoke is about 0 so that it may understand, if 
drawing 13 (A) is compared with drawing 13 (B), compared with the case where it is shown in drawing 13 (A) with 
many yields of a smoke, it turns out that a combustion pressure is low. 

[0079] The following thing can be said from the experimental result shown in drawing 12 and drawing 13 . That is, 
first, when air-fuel ratio A/F is about 0 or less in 15.0, as the yield of a smoke is shown at drawing 12 , the yield of 
NOx carries out a remarkable fall the 1st. It can be said for the combustion temperature in a combustion chamber 5 to 
be low that the yield of NOx fell, when it means that the combustion temperature in a combustion chamber 5 is falling, 
therefore soot is hardly generated. The same thing can say also from dr awing 13 . That is, in the state which shows in 
drawing 13 (B) which soot has hardly generated, the combustion pressure is low, therefore the combustion temperature 
in a combustion chamber 5 will be low at this time. 

[0080] If the yield of a smoke, i.e., the yield of soot, is set [ 2nd ] to about 0, as shown in drawing 12 , the discharge of 
HC and CO will increase. It means that this is discharged without a hydrocarbon growing even to soot. That is, it will 
pyrolyze, if the temperature rise of a straight chain hydrocarbon and an aromatic hydrocarbon as shown in drawing 14 
contained in fuel is carried out in the state of oxygen deficiency, and the precursor of soot is formed, and the soot 
which consists of a solid-state with which carbon atoms subsequently mainly gathered is generated. In this case, 
although the generation process of actual soot is complicated and it is not clear what gestalt the precursor of soot takes, 
a hydrocarbon as shown anyway in drawing 14 will grow even to soot through the precursor of soot. Therefore, 
although the discharge of HC and CO will increase as shown in drawing 12 if the yield of soot is set to about 0 as 
mentioned above, HC at this time is the precursor of soot, or the hydrocarbon of the state in front of it. 
[008 1 ] When these considerations based on the experimental result shown in drawing 12 and drawin g 13 are 
summarized, the yield of soot is set to about 0 by the combustion temperature in a combustion chamber 5 at the time of 
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a low, and the precursor of soot or the hydrocarbon of the state in front of it will be discharged from a combustion 
chamber 5 at this time. As a result of repeating experiment research still in detail about this, it became clear that soot is 
generated, when the fuel in a combustion chamber 5 and the gas temperature of the circumference were below a certain 
temperature, the growth process of soot stopped on the way, soot was not generated at all but the fuel in a combustion 
chamber 5 and the temperature of the circumference became more than a certain temperature. 
[0082] By the way, although it cannot say what times fuel in case the generation process of a hydrocarbon stops in the 
state of the precursor of soot and the temperature of the circumference, i.e., a certain above-mentioned temperature, are 
since it changes with various factors, such as a kind of fuel, and a compression ratio of an air-fuel ratio, this 
temperature of a certain has the yield of NOx, and the close relation, therefore this temperature of a certain can perform 
a certain thing [ carrying out a grade convention ] from the yield which is NOx. That is, the fuel at the time of 
combustion and the gas temperature of the circumference fall, and the yield of NOx falls, so that an EGR rate 
increases. At this time, the yield of NOx is lOp.p.m. When it becomes less than [ order or it ], soot stops almost 
generating. Therefore, for a certain above-mentioned temperature, the yield of NOx is lOp.p.m. It is mostly in 
agreement with the temperature when becoming less than [ order or it ]. 

[0083] Once, if soot is generated, by the after treatment using the catalyst which has an oxidization function, can have 
this soot and it cannot be purified. On the other hand, it can have the precursor of soot, or the hydrocarbon of the state 
in front of it by the after treatment using the catalyst which has an oxidization function, and it can be purified easily. 
Thus, considering the after treatment by the catalyst which has an oxidization function, there is a very big difference 
about whether a hydrocarbon is made to discharge from a combustion chamber 5 in the precursor of soot, or the state in 
front of it, or it is made to discharge from a combustion chamber 5 in the form of soot. It is using as the nucleus for the 
new combustion system adopted in this invention to have a hydrocarbon in the form of the precursor of soot, or the 
state in front of it, to make it discharge from a combustion chamber 5, and to make this hydrocarbon oxidize according 
to the catalyst which has an oxidization function, without making soot generate in a combustion chamber 5. 
[0084] Now, it is necessary to suppress the fuel at the time of the combustion in a combustion chamber 5 in stopping 
growth of a hydrocarbon in the state before soot is generated, and the gas temperature of the circumference to low 
temperature rather than the temperature by which soot is generated. In this case, it has become clear that an 
endothermic operation of the gas of the circumference of the fuel at the time of fuel burning influences very greatly to 
suppress the gas temperature of fuel and its circumference. That is, the fuel which evaporated when only air existed in 
the circumference of fuel reacts with the oxygen in air immediately, and burns. In this case, the temperature of the air 
which is separated from fuel does not rise so much, but only the temperature of the circumference of fuel becomes 
local very high. That is, at this time, the air which is separated from fuel hardly performs an endothermic operation of 
the heat of combustion of fuel. In this case, since combustion temperature becomes local very high, the unburnt 
hydrocarbon which received this heat of combustion will generate soot. 

[0085] On the other hand, when fuel exists in a lot of inert gas and the mixed gas of little air, situations differ a little. In 
this case, evaporation fuel will react with the oxygen which is spread around and intermingled in inert gas, and will 
burn. In this case, since heat of combustion is absorbed by surrounding inert gas, combustion temperature will not rise 
so much. That is, combustion temperature can be stopped low. That is, in suppressing combustion temperature, the role 
with important existence of inert gas is played, and combustion temperature can be low stopped by endothermic 
operation of inert gas. 

[0086] In this case, the amount only of inert gas which may absorb sufficient heating value to do so the gas 
temperature of fuel and its circumference to suppress to low temperature rather than the temperature by which soot is 
generated is needed. Therefore, the amount of inert gas which is needed if fuel quantity increases will increase in 
connection with it. In addition, in this case, endothermic acting becomes powerfiil, so that the specific heat of inert gas 
is large, therefore the big gas of inert gas of the specific heat will be desirable. This point and C02 It can be said that it 
is desirable to use EGR gas as inert gas since the specific heat is comparatively large as for EGR gas. 
[0087] Drawi n g 15 shows the relation between the EGR rate when changing the cooling degree of EGR gas, and a 
smoke, using EGR gas as inert gas. That is, in drawing 15 , the case where Curve A cooled EGR gas powerfully and 
EGR-gas ** is maintained at about 90 degrees C is shown, Curve B shows the case where EGR gas is cooled with a 
small cooling system, and Curve C shows the case where EGR gas is not cooled compulsorily. If the yield of soot 
serves as a peak from 50% in a low and time for a while and an EGR rate makes an EGR rate about 55% or more in 
this case when EGR gas is cooled powerfully, as shown by the curve A of drawing 15 , soot will hardly be generated. 
If the yield of soot serves as a peak in the place where an EGR rate is somewhat higher than 50% and an EGR rate is 
made about 65% or more in this case on the other hand when a little EGR gas is cooled, as shown by the curve B of 
drawing 15 , soot will hardly be generated. Moreover, if the yield of soot serves as a peak in the neighborhood whose 
EGR rate is 55% and an EGR rate is made about 70% or more in this case when EGR gas is not cooled compulsorily, 
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as shown by the curve C of drawing 1 5 , soot will hardly be generated. In addition, the yield of a smoke when the 
engine load of drawing 15 is comparatively high is shown, if an engine load becomes small, the EGR rate from which 
the yield of soot serves as a peak will fall a little, and the minimum of the EGR rate which soot stops almost generating 
will also fall a little. Thus, the minimum of the EGR rate which soot stops almost generating changes according to the 
cooling degree and engine load of EGR gas. 

[0088] Drawing 16 shows the amount of mixed gas of EGR gas and air required when EGR gas is used as inert gas, in 
order to make fuel at the time of combustion, and gas temperature of the circumference into low temperature rather 
than the temperature by which soot is generated, the rate of the air in this amount of mixed gas, and the rate of the EGR 
gas in this mixed gas. In addition, in drawing 16 , the vertical axis shows the total amount of inspired gas inhaled in a 
combustion chamber 5, and the chain line Y shows the total amount of inspired gas which can be inhaled in a 
combustion chamber 5, when supercharge is not performed. Moreover, the horizontal axis shows the demand load. 
[0089] If drawing 16 is referred to, the rate of air, i.e., the air content in mixed gas, shows the air content required for 
making the injected fuel burn completely. That is, in the case where it is shown in drawing 16 , the ratio of an air 
content and injection fuel quantity is theoretical air fuel ratio. On the other hand, when the rate of EGR gas of EGR 
gas, i.e., the amount in mixed gas, is made to burn to injection fuel in drawing 16 , the necessary minimum amount of 
EGR gas is shown in making gas temperature of fuel and its circumference into low temperature rather than the 
temperature in which soot is formed. This amount of EGR gas is about 55% or more, when expressed with an EGR 
rate, and it is 70% or more with the operation gestalt shown in drawing 16 . When the total amount of inspired gas 
inhaled in the combustion chamber 5 is made into a solid line X in drawing 16 and it is made a rate as shows the rate of 
the air content of this total amount X of inspired gas, and the amount of EGR gas to drawing 16 , the gas temperature 
of fuel and its circumference turns into low temperature from the temperature by which soot is generated, and soot 
stops namely, generating it at all thus. Moreover, the NOx yield at this time is lOp.p.m. It is less than [it] 
approximately, therefore the yield of NOx becomes very little. 

[0090] Since the calorific value at the time of fuel burning will increase if fuel oil consumption increases, in order to 
maintain the gas temperature of fuel and its circumference to low temperature rather than the temperature by which 
soot is generated, you have to increase the absorbed dose of the heat by EGR gas. Therefore, you have to make the 
amount of EGR gas increase, as shown in drawing 16 as injection fuel quantity increases. That is, the amount of EGR 
gas needs to increase as a demand load becomes high. By the way, for the upper limit of the total amount X of inspired 
gas inhaled in a combustion chamber 5 when supercharge is not performed, it is Y, therefore it sets to drawing 16 , and 
a demand load is Lo. In a large field, unless a EGR-gas rate is reduced as a demand load becomes large, an air-fuel 
ratio is unmaintainable to theoretical air fuel ratio. A demand load is Lo, when supercharge is not performed, if it says 
and changes. An EGR rate falls as a demand load becomes high, when it is going to maintain an air-fuel ratio to 
theoretical air fuel ratio in a large field, and it becomes impossible to maintain the gas temperature of fuel and its 
circumference to low temperature thus rather than the temperature by which soot is generated in the field where a 
demand load is larger than Lo. 

[0091] However, a demand load is Lo, if EGR gas is made to recycle through an EGR path in the entrance side of a 
supercharger, i.e., the air suction pipe of an exhaust air turbocharger, although not illustrated. In a large field, an EGR 
rate can be maintained to 55% or more, for example, 70%, and the gas temperature of fuel and its circumference can be 
thus maintained to low temperature rather than the temperature by which soot is generated. That is, if EGR gas is made 
to recycle so that the EGR rate in an air suction pipe may become 70%, the EGR rate of the inspired gas by which the 
pressure up was carried out by the compressor of an exhaust air turbocharger also becomes 70%, and the gas 
temperature of fuel and its circumference can be maintained to low temperature rather than the temperature by which 
soot is generated to the limit which can carry out a pressure up by the compressor thus. Therefore, the operating range 
of the engine which can produce low-temperature combustion can be expanded. A demand load is Lo. In case an EGR 
rate is made 55% or more in a large field, the throttle valve an EGR control valve is made to open fully is made to 
close the valve a little. 

[0092] Even if it makes an air content fewer than the air content shown in drawing 16 although the case where drawing 
16 burns fuel under theoretical air fuel ratio is shown as mentioned above That is, it is lOp.p.m about the yield of NOx, 
preventing generating of soot, even if it makes an air-fuel ratio rich. Even if it can make it less than [ order or it J and 
makes [ more ] an air content than the air content shown in drawing 16 That is, it is lOp.p.m about the yield of NOx, 
preventing generating of soot, even if it makes the average of an air- fuel ratio into RIN of 17 to 18. It can be made less 
than [ order or it ]. That is, if an air-fuel ratio is made rich, although fuel will become superfluous, since combustion 
temperature is suppressed by low temperature, superfluous fuel does not grow even to soot and soot is not generated 
thus. Moreover, NOx does not carry out little deer generating extremely at this time, either. If combustion temperature 
becomes high when an average air- fuel ratio is RIN, or even when an air-fuel ratio is theoretical air fuel ratio, although 
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little soot will be generated on the other hand, since combustion temperature is suppressed by low temperature, by this 
invention, soot is not generated at all. Furthermore, NOx does not carry out little deer generating extremely, either. 
Thus, if irrespective of an air-fuel ratio, i.e., an air- fuel ratio, will probably be rich when low-temperature combustion 
is performed and it will be theoretical air fuel ratio, or if an average air-fiiel ratio is RIN, soot will not be generated but 
the yield of NOx will become very little. Therefore, considering improvement in specific fuel consumption, it can be 
said that it is desirable to make an average air-fuel ratio into RIN at this time. 

[0093] By the way, it is restricted at the time of low load operation with comparatively little calorific value by 
combustion in an engine that the fuel at the time of the combustion in a combustion chamber and the gas temperature 
of the circumference can be suppressed below to the temperature which growth of a hydrocarbon stops on the way. 
Therefore, with the operation gestalt by this invention, at the time of low load operation in an engine, the fuel at the 
time of combustion and the gas temperature of the circumference are suppressed below to the temperature which 
growth of a hydrocarbon stops on the way, and it is made to perform 1st combustion, i.e., low-temperature combustion, 
and is made to perform 2nd combustion, i.e., the combustion currently performed more ordinarily than before, at the 
time of engine heavy load operation. In addition, rather than the amount of inert gas from which the yield of soot 
serves as a peak so that clearly from explanation of the former [ combustion ] in here, the thing of the combustion 
which there are many amounts of inert gas of a combustion chamber, and soot hardly generates is said, and the 
combustion to which it is carried out more ordinarily than the 2nd combustion, i.e., the former, says the thing of 
combustion with few amounts of inert gas of a combustion chamber than the amount of inert gas from which the yield 
of soot serves as a peak 

[0094] drawing 17 the - one - combustion - namely, - low temperature - combustion - carrying out - having ~ 
the - one - a operating range - 1 - 1 - the - two - combustion - namely, - the former ~ a combustion method - 
depending - combustion - carrying out - having - the - two - a operating range - II - 1 - being shown --**** . In 
addition, in drawi n g 17 , the vertical axis L shows, the amount of trodding, i.e., the demand load, of an accelerator 
pedal 40, and the horizontal axis N shows the engine rotational frequency. Moreover, in drawing 17 , X (N) shows the 
1st boundary of 1st operating-range F and 2nd operating-range IF, and Y (N) shows the 2nd boundary of 1st operating- 
range F and 2nd operating-range IF. A change judgment of a operating range from the 1st operating-range F to 2nd 
operating-range IF is made based on the 1st boundary X (N), and a change judgment of a operating range from the 2nd 
operating-range IF to 1st operating-range F is made based on the 2nd boundary Y (N). That is, if the demand load L 
crosses the 1st boundary X (N) which is the function of the engine rotational frequency N when an engine's operational 
status is in 1st operating-range F and low-temperature combustion is performed, it will be judged that a operating range 
moved to 2nd operating-range IF, and combustion by the conventional combustion method is performed. Subsequently, 
if the demand load L becomes lower than the 2nd boundary Y (N) which is the function of the engine rotational 
frequency N, it will be judged that a operating range moved to 1st operating-range F, and low-temperature combustion 
will be performed again. 

[0095] Thus, having prepared two boundaries with the 2nd boundary [ by the side of a low load ] Y (N) from the 1st 
boundary X (N) and the 1st boundary X (N) is based on the following two reasons. The 1st reason is that it cannot 
perform low-temperature combustion immediately in the heavy load side of 2nd operating-range IF though combustion 
temperature is comparatively high and the demand load L becomes lower than the 1st boundary X (N) at this time. 
That is, it is because low-temperature combustion will not be immediately started if it is not a time of becoming lower 
than boundary [ of ** a 2nd ] Y (N), when the demand load L becomes quite low namely, the 2nd reason - 1 st 
operating-range F and the 2nd operating-range IF - it is for establishing a hysteresis to change of the operating range 
of a between 

[0096] By the way, when an engine's operating range is in 1st operating-range F and low-temperature combustion is 
performed, soot is hardly generated, but unburnt hydrocarbon instead has it in the form of the precursor of soot, or the 
state in front of it, and it is discharged from a combustion chamber 5. The unburnt hydrocarbon discharged from the 
combustion chamber 5 at this time is made to oxidize good by the catalyst (not shown) which has an oxidization 
function. As this catalyst, an oxidation catalyst, a three way component catalyst, or a NOx absorbent can be used. A 
NOx absorbent has the function which emits NOx, when the average air- fuel ratio in a combustion chamber 5 is RIN, 
NOx is absorbed and the average air-fuel ratio in a combustion chamber 5 becomes rich. This NOx absorbent makes an 
alumina support and at least one chosen from an alkaline earth like Potassium K, Sodium Na, Lithium Li, alkali metal 
like Caesium Cs, Barium Ba, and Calcium calcium, Lanthanum La, and rare earth like Yttrium Y and noble metals like 
Platinum Pt are supported on this support. An oxidation catalyst can be used as a catalyst which mentioned above the 
three way component catalyst and the NOx absorbent as the three way component catalyst and the NOx absorbent also 
had the oxidization function, therefore having been mentioned above from the first. 

[0097] Drawing 1.8 shows the output of an air-fuel ratio sensor (not shown). As shown in drawing 18 , the output 
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current I of an air-fuel ratio sensor changes according to air-fuel ratio A/F. Therefore, an air-fuel ratio can be known 
from the output current I of an air-fuel ratio sensor. 

[0098] Next, the operation control in the 1st operating-range Y and 2nd operating-range II 1 is explained roughly, 
referring to drawing 19 . Drawing J 9 shows the opening of the throttle valve 1 7 to the demand load L, the opening of 
the EGR control valve 25, an EGR rate, an air-fuel ratio, fuel injection timing, and the injection quantity. The opening 
of a throttle valve 17 is made to increase gradually in 1st operating-range [ of a low ] T of the demand load L from 
[ near the close by-pass bulb completely ] to about 2/3 opening, as shown in drawing 19 as the demand load L becomes 
high, and the opening of the EGR control valve 25 is made to increase gradually from [ near the close by-pass bulb 
completely ] to full open as the demand load L becomes high, moreover, in the example shown in drawing 19 , an EGR 
rate may be about 70% in the 1st operating-range I 1 - having - ****-- an air-fuel ratio - only - foolish **.-- it 
considers as the RIN RIN air- fuel ratio 

[0099] if it puts in another way - the 1 st operating-range I' - an EGR rate - about 70% - becoming - an air-fuel ratio 
- only - foolish ** - the opening of a throttle valve 17 and the opening of the EGR control valve 25 are controlled to 
become a RIN RIN air- fuel ratio Moreover, in the 1st operating-range I ? , fuel injection is performed in front of the 
compression top dead center TDC. In this case, injection start stage thetaS becomes late as the demand load L becomes 
high, and injection start stage thetaS becomes late as completion stage of injection thetaE also becomes late. In 
addition, at the time of idle operation, a throttle valve 17 is closed to near the close by-pass bulb completely, and it is 
made to also close the EGR control valve 25 to near the close by-pass bulb completely at this time. Since the pressure 
in the first combustion chamber 5 of compression will become low if a throttle valve 17 is closed to near the close by- 
pass bulb completely, a compression pressure becomes small. Since a work of compression with a piston 4 will 
become small if a compression pressure becomes small, vibration of the engine main part 1 becomes small. That is, in 
order to suppress vibration of the engine main part 1 at the time of idle operation, a throttle valve 17 is made to close 
the valve to near the close by-pass bulb completely. 

[0100] On the other hand, when an engine's operating range changes to 2nd operating-range II' from the 1st operating- 
range F, the opening of a throttle valve 20 is made to increase in the shape of a step in the fall open direction from 
about 2/3 opening. In the example shown in d rawing 19 at this time, an EGR rate is made to decrease in the shape of a 
step from about 70% to 40 or less %, and an air-fuel ratio is enlarged the shape of a step. That is, since an EGR rate 
jumps over the EGR rate range ( drawing 15 ) which generates a lot of smokes, when an engine's operating range 
changes to 2nd operating-range II f from the 1st operating-range T, a lot of smokes do not occur. Combustion currently 
performed from the former is performed in the 2nd operating-range II 1 . In this 2nd operating-range II f , a throttle valve 
17 is held except for a part at a fall open state, and opening of the EGR control valve 25 will be gradually made small, 
if the demand load L becomes high. Moreover, in this operating-range II', an EGR rate becomes so low that the 
demand load L becomes high, and an air-fael ratio becomes so small that the demand load L becomes high. However, 
even if the demand load L becomes high, let an air-fael ratio be a RIN air-fael ratio. Moreover, let injection start stage 
thetaS be near compression top dead center TDC in the 2nd operating-range II\ 

[0101] Drawing 20 (A) shows target air-fael ratio A/F in 1st operating-range I\ In dra wing 20 (A), each curve shown 
by A/F=15.5, A/F=16, A/F=17, and A/F=18 shows the time of target air-fael ratios being 15.5, and 16, 17 and 18, 
respectively, and the air-fael ratio between each curve is defined by proportional distribution. As shown in drawing 20 
(A), in the 1st operating-range T, the air-fael ratio serves as RIN, and farther, by the 1st operating-range I', target air- 
fael ratio A/F is made into RIN, so that the demand load L becomes low. That is, the calorific value by combustion 
decreases, so that the demand load L becomes low. Therefore, even if it reduces an EGR rate so that the demand load L 
becomes low, low-temperature combustion can be performed. Target air-fael ratio A/F is enlarged as an air-fael ratio 
becomes large, therefore it is shown in drawing 20 (A) and the demand load L will become low, if an EGR rate is 
reduced. In order for specific fael consumption to improve, so that target air-fael ratio A/F becomes large, therefore to 
make an air-fael ratio into RIN as much as possible, with the operation gestalt by this invention, target air-fael ratio 
A/F is enlarged as the demand load L becomes low. 

[0102] In addition, target air-fael ratio A/F shown in drawing 20 (A) is beforehand memorized in ROM32 in the form 
of a map as a function of the demand load L and the engine rotational frequency N, as shown in drawing 20 (B). 
Moreover, as the target opening ST of the throttle valve 17 required to consider as target air-fael ratio A/F which 
shows an air-fael ratio to drawing 20 (A) is shown in drawing 21 (A), it memorizes in ROM32 beforehand in the form 
of a map as a function of the demand load L and the engine rotational frequency N. As the target opening SE of the 
EGR control valve 25 required to consider as target air-fael ratio A/F which shows an air-fael ratio to drawing 20 (A) 
is shown in drawing 21 (B), it memorizes in ROM32 beforehand in the form of a map as a function of the demand load 
L and the engine rotational frequency N. 

[0103] Drawing 22 (A) shows target air-fael ratio A/F in case 2nd combustion, i.e., the ordinary combustion by the 
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conventional combustion method, is performed. In addition, each curve shown by A/F=24, A/F=35, A/F=45, and 
A/F=60 in drawing 22 (A) shows the target air- fuel ratios 24, 35, 45, and 60, respectively. Target air-fuel ratio A/F 
shown in drawing 22 (A) is beforehand memorized in ROM32 in the form of a map as a function of the demand load L 
and the engine rotational frequency N, as shown in drawing 22 (B). Moreover, as the target opening ST of the throttle 
valve 17 required to consider as target air-fuel ratio A/F which shows an air-fuel ratio to drawing 22 (A) is shown in 
drawing 23 (A), it memorizes in ROM32 beforehand in the form of a map as a function of the demand load L and the 
engine rotational frequency N. As the target opening SE of the EGR control valve 25 required to consider as target air- 
fuel ratio A/F which shows an air- fuel ratio to drawing 22 (A) is shown in drawing 23 (B), it memorizes in ROM32 
beforehand in the form of a map as a function of the demand load L and the engine rotational frequency N. 
[0104] Moreover, when 2nd combustion is performed, fuel oil consumption Q is computed based on the demand load 
L and the engine rotational frequency N. This fuel oil consumption Q is beforehand memorized in ROM32 in the form 
of a map as a function of the demand load L and the engine rotational frequency N, as shown in drawing 24 . 
[0105] Next, the operation control of this operation form is explained, referring to drawing 25 . Reference of drawing 
25 distinguishes whether the flag I which shows first that an engines operational status is the 1st operating-range I 1 in 
Step 1 100 is set. When Flag I is set (i.e., when an engine's operational status is the 1st operating-range F), it is 
distinguished whether it progressed to Step 1101 and the demand load L became larger than the 1st boundary X (N). It 
progresses to Step 1 103 at the time of L<=X (N), and low-temperature combustion is performed. On the other hand, 
when having become L>X (N) in Step 1 101 is distinguished, it progresses to Step 1 102, and Flag I is reset, 
subsequently to Step 1 109 it progresses, and 2nd combustion is performed. 

[0106] In Step 1 100, when the flag I which shows that an engine's operational status is the 1st operating-range Y was 
not set and it is distinguished (i.e., when an engine's operational status is the 2nd operating-range IF), it is distinguished 
whether it progressed to Step 1 108 and the demand load L became low from the 2nd boundary Y (N). It progresses to 
Step 1 1 10 at the time of L>=Y (N), and 2nd combustion is performed under a RIN air-fuel ratio. On the other hand, 
when having become L<Y (N) in Step 1 108 is distinguished, it progresses to Step 1 109, and Flag I is set, subsequently 
to Step 1 103 it progresses, and low-temperature combustion is performed. 

[0107] At Step 1 103, the target opening ST of a throttle valve 17 is computed from the map shown in drawing 21 (A), 
and let opening of a throttle valve 17 be this target opening ST. Subsequently, at Step 1 104, the target opening SE of 
the EGR control valve 25 is computed from the map shown in drawing 21 (B), and let opening of the EGR control 
valve 25 be this target opening SE. Subsequently, at Step 1 105, the mass flow rate (an inhalation air content is only 
called hereafter) Ga of the inhalation air detected by the mass flow rate detector (not shown) is incorporated, and, 
subsequently to drawing 20 (B), target air-fuel ratio A/F is computed from the shown map by Step 1 106. Subsequently, 
at Step 1 107, the fuel oil consumption Q required to make an air-fuel ratio into target air-fuel ratio A/F based on the 
inhalation air content Ga and target air-fiiel ratio A/F is computed. 

[0108] When low-temperature combustion is performed for having mentioned above and the demand load L or the 
engine rotational frequency N changes, the opening of a throttle valve 1 7 and the opening of the EGR control valve 25 
are immediately made in agreement by the target opening ST and SE according to the demand load L and the engine 
rotational frequency N. When it follows, for example, the demand load L is made to increase, the air content in a 
combustion chamber 5 is made to increase immediately, and an engine's generating torque is made to increase 
immediately thus. On the other hand, if the opening of a throttle valve 17 or the opening of the EGR control valve 25 
changes and an inhalation air content changes, change of this inhalation air content Ga will be detected by the mass 
flow rate detector, and fuel oil consumption Q will be controlled based on this detected inhalation air content Ga. That 
is, after the inhalation air content Ga actually changes, fuel oil consumption Q is made to change. 
[0109] At Step 1 1 10, the target fuel oil consumption Q is computed from the map shown in d rawin g 24 , and let fuel 
oil consumption be this target fuel oil consumption Q. Subsequently, at Step 1 1 1 1, the target opening ST of a throttle 
valve 17 is computed from the map shown in drawing 23 (A). Subsequently, at Step 1112, the target opening SE of the 
EGR control valve 25 is computed from the map shown in drawing 23 (B), and let opening of the EGR control valve 
25 be this target opening SE. Subsequently, at Step 1 1 13, the inhalation air content Ga detected by the mass flow rate 
detector is incorporated. Subsequently, air-fuel ratio R actual from fuel oil consumption Q and the inhalation air 
content Ga at Step 1114 (A/F) It is computed. Subsequently, at Step 1 1 15, target air-fuel ratio A/F is computed from 
the map shown in drawing 22 (B). Subsequently, air-fuel ratio R actual at Step 1116 (A/F) It is distinguished whether it 
is larger than target air-fuel ratio A/F. (A/F) It progresses to Step 1 1 17 at the time of R >A/F, and only constant value 
alpha is made to decrease to correction value deltaST of throttle opening, and, subsequently it progresses to Step 1119. 
On the other hand, (A/F) it progresses to Step 1 1 18 at the time of R <=A/F, and only constant value alpha is made to 
increase to correction value deltaST, and, subsequently to Step 1 1 19, it progresses. At Step 1 1 19, by adding correction 
value deltaST to the target opening ST of a throttle valve 17, the final target opening ST is computed and let opening of 
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a throttle valve 17 be this final target opening ST. Namely, actual air-fuel ratio R (A/F) The opening of a throttle valve 
17 is controlled to become target air- fuel ratio A/F. 

[01 10] Thus, when 2nd combustion is performed and the demand load L or the engine rotational frequency N changes, 
fuel oil consumption is immediately made in agreement by the target fuel oil consumption Q according to the demand 
load L and the engine rotational frequency N. For example, when the demand load L is made to increase, fuel oil 
consumption is made to increase immediately and an engine's generating torque is made to increase immediately thus. 
On the other hand, if fuel oil consumption Q is made to increase and an air- fuel ratio shifts from target air-fuel ratio [ 
A/F, the opening of a throttle valve 20 will be controlled so that an air- fuel ratio serves as target air-fuel ratio A/F. That 
is, after fuel oil consumption Q changes, an air- fuel ratio is made to change. 

[01 1 1] When low-temperature combustion is performed, open loop control of the fuel oil consumption Q is carried out, 
and when 2nd combustion is performed, an air-fuel ratio is controlled by the operation gestalt described until now by 
changing the opening of a throttle valve 20. However, when feedback control of the fuel oil consumption Q can also be 
carried out based on the output signal of the air- fuel ratio sensor 27 when low-temperature combustion is performed, 
and 2nd combustion is performed, an air-fuel ratio can also be controlled by changing the opening of the EGR control 
valve 31. 

[0112] With this operation gestalt, at the time of the forward-feed mode shown in drawing 9 (A), drawing 10 (A), and 
drawing 1 1 (A) Combustion with few amounts of the EGR gas supplied in a combustion chamber 5 than the amount of 
the EGR gas as inert gas which was mentioned above and from which combustion, i.e., the yield of soot, serves as a 
peak is usually performed. The low-temperature combustion mentioned above at the time of the adverse current mode 
shown in drawing 9 (B), drawing 10 (B), and drawing 1 1 (B), i.e., the combustion which there are more amounts of the 
EGR gas supplied in a combustion chamber 5 than the amount of the EGR gas as inert gas from which the yield of soot 
serves as a peak, and soot hardly generates, is performed. 

[01 13] With this operation gestalt, furthermore, the amount of eccrisis particles discharged by per unit time from a 
combustion chamber 5 It usually becomes less than the oxidization removable amount of particles in which oxidization 
removal is possible, without emitting a luminous flame on a particulate filter 22 per unit time. That is, it is usually 
located in the field I of drawmg.5 . So that only the particle of the amount below the fixed limit which can carry out 
oxidization removal when the amount of eccrisis particles becomes less than the oxidization removable amount of 
particles after that, though the amount of eccrisis particles increased more than the oxidization removable amount of 
particles temporarily may be deposited on a particulate filter 22 The service condition of an internal combustion engine 
is controlled that the amount of eccrisis particles and the temperature of a particulate filter 22 should be maintained. 
[01 14] The oxygen occlusion and the active oxygen discharge agent 261 as an oxidizer which emits the active oxygen 
for oxidizing the particle by which the uptake was temporarily carried out to the septum 54 of a particulate filter 22 as 
shown in drawing 7 according to this operation gestalt are supported by the septum 54 of a particulate filter 22. By 
reversing the flow of the exhaust gas which passes the septum 54 of a particulate filter 22 as shown in drawing 9 , the 
particle by which a uptake is carried out to the septum 54 of a particulate filter 22 is distributed by the upper surface 
and the inferior surface of tongue (refer to drawing 7 ) of a septum 54 of a particulate filter 22. Therefore, while most 
particles which flowed in the particulate filter avoid that a uptake will be carried out in one field of the septum of a 
particulate filter, it can do an oxidization removal operation from the direction of the septum 54 of a particulate filter 
22 to the particle of the downstream of an exhaust gas flow. The oxidization removal operation mentioned above can 
be attained, even if it is the case where the oxygen occlusion and the active oxygen discharge agent 161 (refer to 
drawing 7 ) inside the septum 54 of a particulate filter 22 do not exist, since the oxygen occlusion and the active 
oxygen discharge agent 261 (refer to drawing 7 ) on the septum 54 front face of a particulate filter 22 are made into 
indispensable requirements. 

[01 15] Furthermore, it is made to reduce possibility of depositing without according to this operation gestalt carrying 
out oxidization removal of the particle by which the uptake was carried out to the septum 54 of a particulate filter 22 
when the particle by which a uptake is carried out to the septum 54 of a particulate filter 22 was distributed by one field 
of the septum 54 of a particulate filter 22, and the field of another side as mentioned above, compared with the case 
where a particle is not distributed. Therefore, it can prevent that become possible to fully tell the oxidization removal 
operation which carries out oxidization removal of the particle by which the uptake was carried out to the septum 54 of 
a particulate filter 22 by active oxygen to all particles, consequently a particle accumulates on the septum 54 of a 
particulate filter 22. Fully telling an oxidization removal operation to all particles can also be attained, even if it is the 
case where the oxygen occlusion and the active oxygen discharge agent 161 (refer to drawing 7 ) inside the septum 54 
of a particulate filter 22 do not exist, since the oxygen occlusion and the active oxygen discharge agent 261 (refer to 
drawing 7 ) on the septum 54 front face of a particulate filter 22 are made into indispensable requirements. 
[0116] Moreover, according to this operation gestalt, the particle prehension filter 80 is arranged rather than the 
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particulate filter 22 at the downstream of an exhaust gas flow as a harmless-ized means for making the injurious 
ingredient in exhaust gas harmless. Therefore, when reversing the flow of the exhaust gas which passes the septum 54 
of a particulate filter 22, the toxic substance in the exhaust gas which may flow to the downstream of an exhaust gas 
flow rather than a particulate filter 22 can be made harmless (refer to drawing 11 ). 

[0117] Moreover, according to this operation gestalt, as shown in drawing 7 and drawing 10 , the oxygen occlusion and 
the active oxygen discharge agent 161 as an oxidation catalyst for oxidizing the particle 162 by which the uptake was 
temporarily carried out to the interior of the septum 54 of a particulate filter 22 are supported inside the septum 54 of a 
particulate filter 22. Therefore, in the interior of the septum 54 of a particulate filter 22, oxidization removal of the 
particle 1 62 inside the septum 54 of a particulate filter 22 can be carried out by the oxygen occlusion and the active 
oxygen discharge agent 161 inside the septum 54 of a particulate filter 22. Furthermore, according to this operation 
gestalt, the exhaust air change bulb 73 is formed in the interior of the septum 54 of a particulate filter 22 as an exhaust 
gas adverse current means for moving the particle 1 62 by which the uptake was carried out temporarily. Therefore, it 
can promote by moving the particle 1 62 by which the uptake was temporarily carried out to the interior of the septum 
54 of a particulate filter 22 in the oxidization removal operation which carries out oxidization removal of the particle 
162 inside the septum 54 of a particulate filter 22 by the oxygen occlusion and the active oxygen discharge agent 161 
inside the septum 54 of a particulate filter 22 (refer to dra wing 10 ). 

[01 18] Moreover, since the particle prehension filter 80 is arranged rather than a particulate filter 22 at the downstream 
of an exhaust gas flow as a harmless-ized means for making the injurious ingredient in exhaust gas harmless according 
to this operation gestalt, when reversing the flow of the exhaust gas which passes the septum 54 of a particulate filter 
22, it can prevent that the particle 62 which may flow to the downstream of an exhaust gas flow will be discharged as it 
is from a particulate filter 22 (refer to drawing 1 1 ). 

[0119] Moreover, according to this operation gestalt, the amount of eccrisis particles usually becomes less than the 
oxidization removable amount of particles. And though the amount of eccrisis particles increased more than the 
oxidization removable amount of particles temporarily, when the amount of eccrisis particles becomes less than the 
oxidization removable amount of particles after that By maintaining the amount of eccrisis particles, and the 
temperature of a particulate filter 22 so that only the particle of the amount below the fixed limit which can be alike 
and carry out oxidization removal may be deposited on a particulate filter 22 Oxidization removal is carried out 
without the particle in exhaust gas emitting a luminous flame on a particulate filter 22. Therefore, after a particle 
accumulates in the shape of a laminating on a particulate filter like [ in conventional ], before not emitting a luminous 
flame, not removing the particle and a particle's accumulating in the shape of a laminating on a particulate filter, the 
particle in exhaust gas is removable by oxidizing a particle. 

[0120] Moreover, according to this operation gestalt, the amount of eccrisis particles usually becomes less than the 
oxidization removable amount of particles. And so that only the particle of the amount below the fixed limit which can 
carry out oxidization removal when the amount of eccrisis particles becomes less than the oxidization removable 
amount of particles after that, though the amount of eccrisis particles increased more than the oxidization removable 
amount of particles temporarily may be deposited on a particulate filter 22 The service condition of an internal 
combustion engine is controlled that the amount of eccrisis particles and the temperature of a particulate filter 22 
should be maintained. In detail, so that the amount of eccrisis particles may become less than the oxidization 
removable amount of particles Or so that only the particle of the amount below the fixed limit which can carry out 
oxidization removal when the amount of eccrisis particles becomes less than the oxidization removable amount of 
particles after that, though the amount of eccrisis particles increased more than the oxidization removable amount of 
particles temporarily may be deposited on a particulate filter 22 The service condition of an internal combustion engine 
is controlled based on the amount of eccrisis particles, and the temperature of a particulate filter 22. Therefore, the 
service condition in which the service condition of the amount of eccrisis particles of an internal combustion engine 
becomes less than the oxidization removable amount of particles, or It differs from the case where it agrees by chance 
in the service condition which deposits only the particle of the amount below the fixed limit which can carry out 
oxidization removal when the amount of eccrisis particles becomes less than the oxidization removable amount of 
particles after that, though the amount of eccrisis particles increased more than the oxidization removable amount of 
particles temporarily on a particulate filter. Certainly [ whether the amount of eccrisis particles is made fewer than the 
oxidization removable amount of particles, and ] or Though the amount of eccrisis particles increased more than the 
oxidization removable amount of particles temporarily, when the amount of eccrisis particles becomes less than the 
oxidization removable amount of particles after that, it can avoid depositing only the particle of the amount below the 
fixed limit which can carry out oxidization removal on a particulate filter 22. So, compared with the case where the 
service condition of an internal combustion engine agrees by chance, before a particle accumulates in the shape of a 
laminating on a particulate filter 22, a particle can be oxidized much more certainly. 
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[0121] Moreover, according to this operation gestalt, when an excess oxygen exists in the circumference, oxygen is 
incorporated and held by the oxygen occlusion and the active oxygen discharge agent 61 currently supported by the 
particulate filter 22, and when a surrounding oxygen density falls, the held oxygen is emitted in the form of active 
oxygen (refer to dra wing 3 ). Therefore, oxidization removal of the particle 62 can be carried out, without emitting a 
luminous flame by the active oxygen which oxygen occlusion and the active oxygen discharge agent 61 emit before a 
particle 62 accumulates on a particulate filter 22 at the shape of a laminating unlike the particle emitting a luminous 
flame after a particle accumulates on a particulate filter like [ in conventional ] at the shape of a laminating, and being 
removed. 

[0122] According to this operation gestalt, moreover, at the time of the forward-feed mode of the exhaust air change 
bulb 73 as an adverse current means (refer to drawing 9 (A)) Usual combustion with few amounts of the EGR gas 
supplied in a combustion chamber 5 than the amount of the EGR gas as inert gas from which the yield of soot serves as 
a peak is performed. Low-temperature combustion which there are more amounts of the EGR gas supplied in a 
combustion chamber 5 than the amount of the EGR gas from which the yield of soot serves as a peak at the time of the 
adverse current mode of the exhaust air change bulb 73 (refer to drawing 9 IB)), and soot hardly generates is 
performed. That is, since low-temperature combustion which there are more amounts of the EGR gas supplied in a 
combustion chamber 5 than the amount of the EGR gas from which the yield of soot serves as a peak, and soot hardly 
generates is performed, an oxidization removal operation of a particle can be promoted by HC and CO which are 
contained in the exhaust gas at that time. Furthermore, since exhaust gas is made to flow backwards when low- 
temperature combustion which there are more amounts of the EGR gas supplied in a combustion chamber 5 than the 
amount of the EGR gas from which the yield of soot serves as a peak, and soot hardly generates is performed, When 
[ with few amounts of the EGR gas supplied in a combustion chamber 5 than the amount of the EGR gas from which 
the yield of soot serves as a peak ] combustion is usually performed, a particle accumulates on one front face of a 
particulate filter 22 (refer to drawing 10 (A)). Even if sulfor poisoning of the oxygen occlusion and the active oxygen 
discharge agent 61261 on the front face of a particulate filter 22 will be carried out With HC which flowed from the 
front face of the opposite side (under drawing 10 ) of a particulate filter 22, and passed through the interior of the 
septum 54 of a particulate filter 22, and CO content exhaust gas Oxidization removal of the particle deposited on one 
front face of a particulate filter 22 can be carried out without being influenced of sulfur poisoning. 
[0123] It is also possible to arrange the particulate filter equipped with the oxidation catalyst instead of the particle 
prehension filter 80 in the modification of this operation gestalt. According to this modification, the almost same effect 
as the operation gestalt mentioned above can be done so. Furthermore, unlike the particle prehension filter 80, not only 
a particle but HC and CO can be purified. While arranging the particulate filter equipped with the oxidation catalyst 
instead of the particle prehension filter 80 in other modifications, it is also possible to supply rich gas and to remove 
NOx. 

[0124] Hereafter, the third operation gestalt of the exhaust emission control device of the internal combustion engine of 
this invention is explained. The composition and an operation of this operation gestalt are the same as that of the first 
explained with reference to dr awi ng 1 - drawing 25 except for the point mentioned later, and second composition of an 
operation gestalt and operations almost. In addition to the particle prehension filter 80 shown in drawing 1 being used, 
with this operation gestalt, the electric heater (EHC) 81 as a temperature up means shown in drawing 26 is used. 
Drawing 26 is the same drawing as drawing 1 1 which formed the electric heater 8 1 for the particle prehension filter 80. 

[0125] According to this operation form, the particle capture filter 80 equipped with the electric heater 81 is arranged 
rather than a particulate filter 22 at the downstream of an exhaust gas flow as a harmless-ized means for making the 
injurious ingredient in exhaust gas harmless. Therefore, when reversing the flow of the exhaust gas which passes the 
septum 54 of a particulate filter 22, while preventing that the particle 62 which may flow to the downstream of an 
exhaust gas flow will be discharged as it is from a particulate filter 22, oxidization removal of the particle 62 which the 
particle capture filter 80 caught can be carried out with heat. It is also possible to use a burner instead of an electric 
heater 81 in the modification of this operation form. The same effect as the operation form mentioned above also 
according to this modification can be done so. 

[0126] Hereafter, the fourth operation gestalt of the exhaust emission control device of the internal combustion engine 
of this invention is explained. The composition and an operation of this operation gestalt are the same as that of the 
first explained with reference to d rawin g 1 - drawing 25 except for the point mentioned later, and second composition 
of an operation gestalt and operations almost. In addition to the particulate filter 22 and the particle prehension filter 80 
which were shown in drawing 1 being prepared, with this operation gestalt, the pressure sensors 43, 44, 45, and 46 
shown in drawing 27 are formed. Drawing 27 is the almost same drawing as drawing 9 which showed the relation 
between the change position of the exhaust air change bulb 73, and the flow of exhaust gas. In detail, drawing in case 
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drawing in case drawing 27 (A) has the exhaust air change bulb 73 in a forward-feed position, and drawing 27 (B) have 
the exhaust air change bulb 73 in an adverse current position, and drawing 27 (C) are drawings in case the exhaust air 
change bulb 73 is in a bypass position. 

[0127] When the exhaust air change bulb 73 is in a forward-feed position, as shown in drawing 27 (A), the exhaust gas 
which passed the exhaust air change bulb 73 and flowed in casing 23 passes through the first path 71 first, 
subsequently passes a particulate filter 22, finally passes through the second path 72, passes the exhaust air change 
bulb 73 again, and is returned to an exhaust pipe. The uptake of the particle 62 in exhaust gas is temporarily carried out 
with a particulate filter 22 in that case. Subsequently, when the exhaust air change bulb 73 is switched to an adverse 
current position, as it is shown in drawing 27 (B), it passes through the second path 72 first, and passes to a retrose 
with the case where a particulate filter 22 is shown subsequently to drawing 27 (A), and finally the exhaust gas which 
passed the exhaust air change bulb 73 and flowed in casing 23 passes through the first path 71, passes the exhaust air 
change bulb 73 again, and is returned to an exhaust pipe. In that case, the particle 62 by which the uptake was 
temporarily carried out with the particulate filter 22 is desorbed from a particulate filter 22, and is caught with the 
particle prehension filter 80. Subsequently, since the pressure in the first path 71 and the pressure in the second path 72 
will become equal as shown in drawing 9 (C) if the exhaust air change bulb 73 is switched to a bypass position, the 
exhaust gas which reached the exhaust air change bulb 73 passes the exhaust air change bulb 73 as it is, without 
flowing in casing 23. In that case, the service condition of an internal combustion engine is switched so that it may 
mention later, and the temperature of exhaust gas may carry out a temperature up, and the particle prehension filter 80 
carries out a temperature up. 

[0128] Drawing 28 is the flow chart which showed the reproduction control method of of the downstream filter of this 
operation gestalt, i.e., a particle prehension filter. A start of this routine first judges whether differential pressure 
deltaPD of the pressure read by the pressure sensor 45 in Step 200 and the pressure read by the pressure sensor 46 is 
higher than Threshold TPD. At the time of NO, a particle is not caught so much in the particle prehension filter 80, but 
it judges that it is not necessary to still reproduce the particle prehension filter 80, and this routine is ended. On the 
other hand, at the time of YES, into the particle prehension filter 80, comparatively many particles are caught, and it 
judges that it is necessary to reproduce the particle prehension filter 80, and progresses to Step 201 . In order to carry 
out the temperature up of the particle prehension filter 80 so that the particle prehension filter 80 may not carry out an 
erosion and in case the temperature up of the particle prehension filter 80 is carried out and oxidization removal of the 
particle in the particle prehension filter 80 is carried out, in case the temperature up of the temperature of exhaust gas is 
carried out, this threshold TPD is set up so that the performance of an internal combustion engine may not be spoiled. 
At Step 201, the exhaust air change bulb 73 is switched to the bypass position shown in drawing 27 (C). Subsequently, 
at Step 202, by performing low-temperature combustion mentioned above, for example, the temperature of exhaust gas 
carries out a temperature up, and the particle prehension filter 80 carries out a temperature up with the exhaust gas. 
Instead of performing low-temperature combustion, it is also possible to perform expansion-stroke injection, exhaust 
air system HC addition, or VIGOM injection + injection retard. 

[0129] Subsequently, at Step 203, it is judged whether the downstream filter 80, i.e., a particle prehension filter, was 
reproduced. While differential pressure deltaPD with the time of NO, i.e., the pressure read by the pressure sensor 45, 
and the pressure read by the pressure sensor 46 is not falling below to a predetermined threshold, it judges that it is 
necessary to continue reproduction of the particle prehension filter 80, and temperature up control of the particle 
prehension filter 80 is continued at Step 204. On the other hand, when differential pressure deltaPD with the time of 
YES, i.e., the pressure read by the pressure sensor 45, and the pressure read by the pressure sensor 46 falls below to a 
predetermined threshold, it judges that reproduction of the particle prehension filter 80 was completed, and progresses 
to Step 205. At Step 205, reproduction control of the particle prehension filter 80 is ended, and it is returned to 
operation of the usual internal combustion engine. Subsequently, at Step 206, the exhaust air change bulb 73 is 
switched to the adverse current position shown in the forward-feed position or drawing 27 (B) shown in drawing 27 
(A). 

[0130] Drawing 29 is drawing having shown the effect of temperature up control of the particle prehension filter 80 of 
this operation gestalt. If pressure loss deltaPD of the downstream filter 80, i.e., a particle prehension filter, becomes 
higher than Threshold TPD while usual operation of an internal combustion engine is performed and the exhaust air 
change bulb 73 is switched between the forward-feed position and the adverse current position as shown in drawing 29 
(time T3), the exhaust air change bulb 73 will be switched to a bypass position, and temperature up control of the 
particle prehension filter 80 by temperature up control of an internal combustion engine will be performed. After 
reproduction of the particle prehension filter 80 is completed (time T4), an internal combustion engine is usually 
returned to operation, and the exhaust air change bulb 73 is switched to an adverse current position. 
[0131] According to this operation gestalt, the particle prehension filter 80 carries out a temperature up by being made 
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to bypass, without exhaust gas passing the septum 54 of a particulate filter 22, when the exhaust air change bulb 73 is 
arranged in the bypass position. Therefore, it is not necessary to establish a separate temperature up means for the 
particle prehension filters 80 like an electric heater 81, and the temperature up of the particle prehension filter 80 can 
be carried out with the exhaust gas made to bypass a particulate filter 22. 

[0132] Furthermore, when according to this operation gestalt a particle accumulates on the particle prehension filter 80 
and differential pressure deltaPD exceeds Threshold TPD, it is made to bypass, without exhaust gas passing the septum 
54 of a particulate filter 22, and the particle prehension filter 80 carries out a temperature up. When exhaust gas has a 
particulate filter 22 bypassed in detail when a particle accumulates on the particle prehension filter 80, and the particle 
has not accumulated on the particle prehension filter 80, exhaust gas does not have a particulate filter 22 bypassed. 
Therefore, when exhaust gas does not need to be made to bypass a particulate filter 22, exhaust gas is made to be able 
to bypass a particulate filter 22, and in connection with the temperature of a particulate filter 22 falling, it can avoid 
that an oxidization removal operation of the oxygen occlusion and the active oxygen discharge agents 161 and 261 
(refer to drawing 7 ) of the septum 54 of a particulate filter 22 becomes weaker. 

[0133] Hereafter, the fifth operation gestalt of the exhaust emission control device of the internal combustion engine of 
this invention is explained. The composition and an operation of this operation gestalt are the same as that of the first 
explained with reference to drawing 1 - drawing 29 except for the point mentioned later, the second, and fourth 
composition of an operation gestalt and operations almost. Drawing 30 is the flow chart which showed the sulfur 
poisoning recovery control method of a particulate filter 22 and the particle prehension filter 80. If fuel consumption 
integrated value becomes beyond a predetermined value, it will be judged that sulfur poisoning was carried out and this 
routine will be started. If this routine is started, as shown in drawing 3jQ , it will be first got [ whether in Step 300, 
sulfur poisoning of the upstream filter 22, i.e., a particulate filter was recovered, and ] blocked, and it will be judged 
whether the elapsed time of sulfur poisoning recovery control of a particulate filter 22 became more than the 
predetermined time. At the time of NO, exhaust gas is made an elevated temperature and rich by performing low- 
temperature combustion mentioned above in Step 301 that sulfur poisoning recovery control of a particulate filter 22 
should be continued. On the other hand, when it recovers at the time of YES, i.e., sulfur poisoning of a particulate filter 
22, as the exhaust air change bulb 73 shows drawing 27 (C), it is arranged in a bypass position that sulfUr poisoning of 
the downstream filter 80, i.e., a particle prehension filter, should be recovered in Step 201. 

[0134] Subsequently, at Step 302, it is judged whether the elapsed time of sulfur poisoning recovery control of whether 
sulfur poisoning of the downstream filter 80, i.e., a particle prehension filter, was recovered and the particle prehension 
filter 80 became more than the predetermined time. At the time of NO, delay is prepared at Step 303 that sulfur 
poisoning recovery control of the particle prehension filter 80 should be continued. On the other hand, when it recovers 
at the time of YES, i.e., sulfur poisoning of the particle prehension filter 80, in Step 304, operation of an internal 
combustion engine is usually returned to operation. Subsequently, in Step 305, the exhaust air change bulb 73 is 
switched to a forward-feed position or an adverse current position from a bypass position. 

[0135] Drawing 3 1 is drawing having shown the effect of sulfur poisoning recovery control of the particulate filter 22 
of this operation gestalt, and the particle prehension filter 80. As shown in drawing 31, first, sulfur poisoning recovery 
of the particulate filter 22 which is an upstream filter is performed between time T5 and time T6, and, subsequently to 
the time T6 or before, sulfur poisoning recovery of the downstream filter 80 which carried out sulfur poisoning with 
the sulfur emitted from the particulate filter 22, i.e., a particle prehension filter, is performed between time T6 and time 
T7. 

[0136] According to this operation gestalt, when sulfur poisoning recovery of the particle prehension filter 80 should 
be performed, sulfur poisoning recovery of a particulate filter 22 is performed first (from time T5 to time T6), and, 
subsequently, sulfur poisoning recovery of the particle prehension filter 80 is performed (from time T6 to time T7). 
Therefore, the number of times by which sulfur poisoning recovery of a particle prehension filter is performed can be 
made fewer than the case where sulfur poisoning recovery of a particle prehension filter is performed first, sulfur 
poisoning recovery of a particulate filter is performed next, and sulfur poisoning recovery of a particle prehension filter 
which finally carried out poisoning again with the sulfur which flowed out on the occasion of sulfur poisoning 
recovery of a particulate filter is performed. 

[0137] Hereafter, the sixth operation gestalt of the exhaust emission control device of the internal combustion engine 
of this invention is explained. The composition and an operation of this operation gestalt are the same as that of the 
first explained with reference to drawing 1 - drawing 31 except for the point mentioned later, the second, and fourth 
composition of an operation gestalt and operations almost. Drawing 32 is the almost same drawing as drawing 27 
which showed the relation between the change position of the exhaust air change bulb 73, and the flow of exhaust gas. 
In detail, drawing in case drawing in case drawing 32 (A) has the exhaust air change bulb 73 in a forward- feed 
position, and drawing 32 (B) have the exhaust air change bulb 73 in a bypass position, and drawing 32 (C) are 



Page 24 of 26 

drawings in case the exhaust air change bulb 73 is in an adverse current position. In drawing 32, 82 is the filter which 
supported the RIN NOx catalyst as an exhaust air gas cleanup catalyst. When moving the particle 162 by which the 
uptake was carried out temporarily to the interior of the septum 54 of a particulate filter 22 (refer to drawing 10), as it 
is got blocked and shown in drawing 32 When the exhaust air change bulb 73 is switched to an adverse current position 
(drawing 32 (C)) from a forward-feed position (drawing 32 (A)), Or when the exhaust air change bulb 73 is switched to 
an adverse current position (drawing 32 (C)) through a bypass position (drawing 32 (B)) from a forward-feed position 
(drawing 32 (A)), HC, CO, and NOx in exhaust gas will be passed by the downstream of an exhaust gas flow rather 
than a particulate filter 22, without being purified in a particulate filter 22. Then, with this operation gestalt, the filter 
82 which supported the RIN NOx catalyst to the downstream of an exhaust gas flow rather than the particulate filter 22 
is arranged that such HC, CO, and NOx should be purified. Moreover, exhaust gas is temporarily made rich that a RIN 
NOx catalyst should remove NOx. 

[0138] Since the filter 82 which supported the exhaust air gas cleanup catalyst as a harmless-ized means for making the 
injurious ingredient in exhaust gas harmless is arranged rather than a particulate filter 22 at the downstream of an 
exhaust gas flow according to this operation gestalt, When reversing the flow of the exhaust gas which passes the 
septum 54 of a particulate filter 22, That is, it can prevent being discharged as it is, without purifying HC and CO 
which flow to the downstream of an exhaust gas flow rather than a particulate filter 22 at the time of the change of the 
exhaust air change bulb 73, and NOx content exhaust gas. It is also possible to support an oxidation catalyst and a three 
way component catalyst with the modification of this operation gestalt instead of a filter 82 being a RIN NOx catalyst. 
[0139] Hereafter, the seventh operation gestalt of the exhaust emission control device of the internal combustion 
engine of this invention is explained. The composition and an operation of this operation gestalt are the same as that of 
the first explained with reference to drawing 1 - drawing 25 except for the point mentioned later, and second 
composition of an operation gestalt and operations almost. With this operation gestalt, the cyclone 83 is formed instead 
of the particle prehension filter 80. Drawing 33 is a particulate filter 22 and the expansion side elevation of a cyclone 
83. Since a cyclone 83 is arranged rather than a particulate filter 22 at the downstream of an exhaust gas flow as a 
harmless-ized means for making the injurious ingredient in exhaust gas harmless according to this operation gestalt, 
When reversing the flow of the exhaust gas which passes the septum 54 of a particulate filter 22 (drawing 10) It can 
prevent being discharged [ which had accumulated on the particulate filter 22 front face ] as it is, without desorbing the 
coarse grain 62 (drawing 1 1) of a major diameter from particulate filter 22 front face comparatively, and carrying out 
the uptake of the coarse grain 62 from which it was desorbed. 

[0140] Hereafter, the eighth operation gestalt of the exhaust emission control device of the internal combustion engine 
of this invention is explained. The composition and an operation of this operation gestalt are the same as that of the 
first explained with reference to drawing 1 - drawing 25 except for the point mentioned later, and second composition 
of an operation gestalt and operations almost. In addition to the particle prehension filter 80 instead of the particle 
prehension filter 80, with this operation gestalt, the coarse-grain prehension filters 84 and 85 are formed. Drawing 34 is 
the expansion side elevation of a particulate filter 22 and the coarse-grain prehension filters 84 and 85. The coarse- 
grain prehension filter 85 is arranged as a harmless-ized means for making the injurious ingredient in exhaust gas 
harmless in the position which serves as a downstream of an exhaust gas flow from a particulate filter 22 when an 
exhaust gas flow is a forward feed according to this operation gestalt (refer to drawing 1 1 (A)). When an exhaust gas 
flow is an adverse current (refer to drawing 1 1 (B)), the coarse-grain prehension filter 84 is arranged as a harmless-ized 
means for making the injurious ingredient in exhaust gas harmless in the position which serves as a downstream of an 
exhaust gas flow from a particulate filter 22. Therefore, in order to reverse the flow of the exhaust gas which passes the 
septum 54 of a particulate filter 22, when the position of the exhaust air change bulb 73 is switched, it can prevent 
being discharged [ which had accumulated on the particulate filter 22 front face ] as it is, without desorbing the coarse 
grain 62 (drawing 1 1) of a major diameter from particulate filter 22 front face comparatively, and carrying out the 
uptake of the coarse grain from which it was desorbed. As an example of the coarse-grain prehension filters 84 and 85, 
there is a collision uptake type form filter etc., for example. 
[0141] 

[Effect of the Invention] According to invention according to claim 1 , while most particles which flowed in the 
particulate filter avoid that a uptake will be carried out in one field of the wall of a particulate filter, it can do an 
oxidization removal operation from the direction of the wall of a particulate filter to the particle of the downstream of 
an exhaust gas flow. Furthermore, it can prevent that become possible to fully tell the oxidization removal operation 
which carries out oxidization removal of the particle by which the uptake was carried out to the wall of a particulate 
filter by active oxygen to all particles, consequently a particle accumulates on the wall of a particulate filter. Moreover, 
when reversing the flow of the exhaust gas which passes the wall of a particulate filter, the toxic substance in the 
exhaust gas which may flow to the downstream of an exhaust gas flow rather than a particulate filter can be made 
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harmless. 

[0142] According to invention according to claim 2, while most particles which flowed in the particulate filter avoid 
that a uptake will be carried out in one field of the wall of a particulate filter, it can do an oxidization removal 
operation from the direction of the wall of a particulate filter to the particle of the downstream of an exhaust gas flow. 
Furthermore, it can prevent that become possible to fully tell the oxidization removal operation which carries out 
oxidization removal of the particle by which the uptake was carried out to the wall of a particulate filter by active 
oxygen to all particles, consequently a particle accumulates on the wall of a particulate filter. Moreover, when 
reversing the flow of the exhaust gas which passes the wall of a particulate filter, the toxic substance in the exhaust gas 
which may flow to the downstream of an exhaust gas flow rather than a particulate filter can be made harmless. 
[0143] According to invention according to claim 3, when reversing the flow of the exhaust gas which passes the wall 
of a particulate filter, it can prevent that the particle which may flow to the downstream of an exhaust gas flow will be 
discharged as it is from a particulate filter. 

[0144] When reversing the flow of the exhaust gas which passes the wall of a particulate filter, while preventing that 
the particle which may flow to the downstream of an exhaust gas flow will be discharged as it is from a particulate 
filter according to invention according to claim 4, oxidization removal of the particle caught by the particle prehension 
means can be carried out. 

[0145] It is not necessary to establish a separate temperature up means for particle prehension meanses like a heater, 
and, according to invention according to claim 5, the temperature up of the particle prehension means can be carried 
out with the exhaust gas made to bypass a particulate filter. 

[0146] According to invention according to claim 6, when exhaust gas does not need to be made to bypass a particulate 

filter, in connection with exhaust gas being made to bypass a particulate filter, it can avoid that an oxidization removal 

operation of the oxidation catalyst inside the wall of a particulate filter becomes weaker. 

[0147] According to invention according to claim 7, the number of times by which sulfur poisoning recovery of a 

particle prehension means is performed can be made fewer than the case where sulfur poisoning recovery of a particle 

prehension means is performed first, sulfur poisoning recovery of a particulate filter is performed next, and sulfur 

poisoning recovery of a particle prehension means which finally carried out poisoning again with the sulfur which 

flowed out on the occasion of sulfur poisoning recovery of a particulate filter is performed. 

[0148] According to invention according to claim 8, it can prevent being discharged as it is, without purifying the 

exhaust gas which flows to the downstream of an exhaust gas flow rather than a particulate filter, when reversing the 

flow of the exhaust gas which passes the wall of a particulate filter. 

[0149] When reversing the flow of the exhaust gas which passes the wall of a particulate filter according to invention 
according to claim 9, it can prevent being discharged [ which had accumulated on the particulate filter front face ] as it 
is, without desorbing the particle of a major diameter from a particulate filter front face comparatively, and carrying 
out the uptake of the particle from which it was desorbed. 

[0150] When reversing the flow of the exhaust gas which passes the wall of a particulate filter according to invention 
according to claim 10, it can prevent being discharged [ which had accumulated on the particulate filter front face ] as 
it is, without desorbing the particle of a major diameter from a particulate filter front face comparatively, and carrying 
out the uptake of the particle from which it was desorbed. 

[0151] According to invention according to claim 1 1, after a particle accumulates in the shape of a laminating on a 
particulate filter like [ in conventional ], before not emitting a luminous flame, not removing the particle and a 
particle's accumulating in the shape of a laminating on a particulate filter, the particle in exhaust gas is removable by 
oxidizing a particle. 

[01 52] The service condition in which the service condition of the amount of eccrisis particles of an internal 
combustion engine becomes less than the oxidization removable amount of particles according to invention according 
to claim 12, or It differs from the case where it agrees by chance in the service condition which deposits only the 
particle of the amount below the fixed limit which can carry out oxidization removal when the amount of eccrisis 
particles becomes less than the oxidization removable amount of particles after that, though the amount of eccrisis 
particles increased more than the oxidization removable amount of particles temporarily on a particulate filter. 
Certainly [ whether the amount of eccrisis particles is made fewer than the oxidization removable amount of particles, 
and ] Or though the amount of eccrisis particles increased more than the oxidization removable amount of particles 
temporarily, when the amount of eccrisis particles becomes less than the oxidization removable amount of particles 
after that, it can avoid depositing only the particle of the amount below the fixed limit which can carry out oxidization 
removal on a particulate filter. So, compared with the case where the service condition of an internal combustion 
engine agrees by chance, before a particle accumulates in the shape of a laminating on a particulate filter, a particle can 
be oxidized much more certainly. 
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[0153] Oxidization removal of the particle can be carried out without emitting a luminous flame by the active oxygen 
which oxygen occlusion and an active oxygen discharge agent emit before a particle accumulates on a particulate filter 
at the shape of a laminating unlike the particle emitting a luminous flame after a particle accumulates on a particulate 
filter like [ in conventional ] at the shape of a laminating according to invention according to claim 13, and being 
removed. 

[0154] Since combustion which there are more amounts of the inert gas supplied to a combustion chamber than the 
amount of the inert gas from which the yield of soot serves as a peak, and soot hardly generates is performed according 
to invention according to claim 14, an oxidization removal operation of a particle can be promoted by HC and CO 
which are contained in the exhaust gas at that time. Furthermore, when combustion with few amounts of the inert gas 
supplied to a combustion chamber than the amount of the inert gas from which the yield of soot serves as a peak is 
performed, a particle accumulates on one front face of a particulate filter. Even if sulfur poisoning of the catalyst on the 
front face of a particulate filter will be carried out Oxidization removal of the particle deposited on one front face of a 
particulate filter can be carried out with HC which flowed from the front face of the opposite side of a particulate filter, 
and passed through the interior of the wall of a particulate filter, and CO content exhaust gas, without being influenced 
of sulfur poisoning, 

[0155] According to invention according to claim 15, in the interior of the wall of a particulate filter, oxidization 
removal of the particle inside the wall of a particulate filter can be carried out by the oxidizer inside the wall of a 
particulate filter. Furthermore, it can promote by moving the particle by which the uptake was temporarily carried out 
to the interior of the wall of a particulate filter in the oxidization removal operation which carries out oxidization 
removal of the particle inside the wall of a particulate filter by the oxidizer inside the wall of a particulate filter. 
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